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ABSTRACT 

The National Education Longitudinal Study of 1988 
(MELS:88) is the third in a series of longitudinal studies sponsored 
by the National Center for Education Statistics. This report profiles 
the mathematics and science instruction received by eighth graders 
(11,414 surveyed in mathematics and 10,686 in science) in public and 
private schools in 1988 and proposes to trace the participants into 
the 10th and 12th grades. A preface lists highlighted findings, 
tables, and figures included in the document. The body of the report 
consists of five chapters. Chapter I discusses the purpose and format 
of the report and limitations of the study. Chapters II and III 
examine the relationship of various aspects of mathematics and 
science instruction to students' socioeconomic status and 
race-ethnicity and type of school attended. Among the aspects 
examined were the major topics taught, average class size, hours per 
week attended, allocation of class time, assigned homework, 
availability of instructional naterials, student attitudes toward 
mathematics and science, and teacher characteristics and 
qualifications. Chapter IV examines mathematics and science 
achievement test scores in relation to the various components of 
instruction measured in the study, chapter V provides a descriptive 
profile of the mathematics curriculum, the science curriculum, 
teacher characteristics and qualifications, classroom 
characteristics, school type differences, and students' opportunity 
to learn based on the findings. Appendices that describe the 
methodology employed and standard errors of estimates reported in 
tables and figures in the text are provided. («DH) 
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Highlights 

Mathematics and Science Infraction for Public School Eighth Graders^ 
Mathematics and Science Curricula 

Twenty-nine percent of American public school eighth graders reported attending an 
algebra or other advanced mathemadcs class; 17 percent repcmed attending a geiwral 
matfaematkrs class as well as participating in an acceleiated mathematics (enrkhed) {sogrmn; 
47 percent reported atteiMiin| mily a general mathematics class; and 7 percent reported 
attending some kind of renwdial class. 

Acccnding to eighth-grade ttachm, stiKtents in general and remetUal classes concentrated 
on mofe elementary tq>ics such as ratios/jpercents ami fnK:tions« where their exposure to 
mc»e advanced topics was more broadly distributed. However, eighth-gra^ teachers 
repoted that students in more advanced classes concentrated primiuily on algetoi, problem 
solving, and integer tq)ics, am! thdr exposure to m(»e elonentaiy tq)ics was low. 

Ninety-six percent of eighth gn«ters reported attending a science class; among them. 22 
percent rq)orted being in sdemre classes that had laboratories. Nearly 60 percent of eighth 
graders were in science classes where their tethers reputed that sdence experiments were 
conducted once a week or more; 21 percent were m classes where experiments were 
sek&Mn conducted (less than once a month). 

The most prevalent topics taught in eighth graders' science classes were earth science (57 
percent of the students had science teachers who reported teaching this as a major topic) 
and weather/astronomy (55 percent). Other topics c(»nmonly covered were environmental 
science (48 percent), chemistry (46 percent), and various physics or atomic theory topics 
(41 percent). 

There were large socioeconomic status (SES) and racial-ethnic differences in levels of 
participation in various mathematics and science curricula. 

• Blacks and Hispanics were almost twice as likely as white students to be in a 
remedial mathematics class. 

• Low-SES students were more than twice as likely as high SES students to be in a 
remedial mathematics class. 

• Nearly 50 percent of high-SES students reported attending algebra cm* advanced 
classes, compared with 28 percent of middk-SES students and only 15 percent of 
low-SES students. 

• High-SES students were more likely than low-SES students to report conducting 
experiments in science classes daily (19 percent versus 9 percent). 



^ A d^aUed ex^inmicm of mathematics ml scbnce insin«:ii(m was cc»uluct^ for public school aiKlems 
(abwil 87 pm:cnt of Ihe NELS:88 eighih gracktrs). The small ^mpie size of private ^bool studrais 
I^liKted such a Plaited examinati(Mi of insinKtion. However, compaisons were macte between pi^lk and 
privaie school students (see final sectkm of Highlights). 



Smdent Acfuevement 



White the directk»i of causaUty caniKH be detmnii^ 

one 1^ the major diffneiices among high- and low-achieving students in mathematics was 
the class type attended. Students in algetoi or other advam^ed classes where algebra was 
tau^t as a majOT toi»c Yad the highest mathematics adiievement test semes. Smdents in 
imedial classes c»'diose in classes where eten^tary subjects siK:h as fractions were taught 
as a m^jor topic had the lowest achievemmit test scores. 

Similarly, among eighth gnders studying science, the frequency with which students 
conducted science esqwrim^its was related to science achievement test scoes. Students 
who were in classes that cooducted experiments at teast once a week had higher scores than 
students who were in classes in which experiments were conducted less than once per 
month. In addition, 

• Students whose teachers had majored in mathematics (or math education) 
performed significantly better than uiose whose teachers had majored in education 
only. This was ncM true for science. 

• Students who h^ die least experienced mathematics teachers (with 3 or fewer 
yean of experience) sccml lower than stu(tents whose teachers had 10 or more 
years of experience. 

• Students who were assigned 3 to 4 hours of homework per week in mathematics 
classes perfamed higher in mathematics achievement than students who were 
assigi^ less than 1 horn of honuiwork per week. 

Class Size and Time and GrtHip Allocation 

• AbCMit 45 percent of eighth graders were in mathematics or science classes with 16 
to 25 stuctents. Eleven percent and 6 jwrceni, respectively, were in mathematics 
and science classes that had fewer than 15 students. 

• AbcNJt 60 percent of eighth-grade mathematics and science students' teachers 
reported spending half or more of their classroom time in whole-group class 
instriKrticm. 

Homework 

About two-thirds of eighth graders were in mathematics or science classes where their 
teachers assigned from 1 to less than 3 hours of homework per week (math: 65 percent; 
science: 73 percent). Certain subgroups were less apt to receive large amounts of 
homework. 

• Nearly 30 percent of students were in mathematics classes where 3 or more hours 
dT homework woe assign«i per week, compared with 16 ]^n^nt of eighth graders 
who were assigi^d 3 or more hours of science homewoHc. 

• About 6 percent of eighth graders wen in mathematics classes where less than 1 
hour of homework per week was assigned; 1 1 percent of eighth graders were in 
science classes where less than 1 hour per week of homewcsk was assigned. 
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• Stuftents enrolled in remedial mathematics classes were twice as likely as students 
in algebra or advanced classes to be assigned less than I hour of homework a 
week (10 percent vosus 4 percent). 

Student Attimdes 

Mofe than <»ie-half of eighth graden looked forward to their clasps in mathematics (57 
peicent) and science (62 pocent). While nearly 90 percent of eighth grad^ thought that 
mathematics was impoftant to their future, only 70 percent felt that way about science. 
Howevo-, some subgroup attitude differences were seen. 

• About 21 percent of eighth graders were afraid to ask questions in mathematics 
class, while 14 percent were afraid to (to so in science class. 

• While low-SES sttKients tentted to look forward to mathematics more than high- 
SES students, they were more afraid to ask questions. 

Te(KherQu(Jificati0fts 

• While ahnost all (97 percent) of public schod eighth gratters' mattematics teachers 
felt well to veiy well prepared to teach mathematics, only 70 percent of them had 
majored or minored in mathematics (or math education) in college. Eighteen 
percent had maj<xed in ^ucation only, and 12 percent had majorcKl in another 
subject 

• Eighty-four percent <rf public school students had science teachers who felt well to 
very well prepared to teach science. Seventy-two percent of public school eighth 
graders had science teachers who had majored or minored in science in college. 
Hfteen percent had tethers who had majored in ^ucation only, and 13 percent 
had majored in afK>ther subjm. 

• Nearly 70 percent of students had mathematics or science teachers with 10 or more 
years of teaching experience; less than 15 percent had mathematics or science 
teachers with 3 or fewer )«ars of experience. 

Public and Private School Differences 

In this report, differences between public schools and three types of private schools 
(Catholic: private other religious; and private, nonreligious) were examined 

• A greater percentage of private, nonreligious school students (58 percent) reported 
a^nding algebra or ^vanced mathematics classes than public school students (29 
percent). 

• A greater pcrccnuge of Catholic school students reported attending remedial 
matl^matics classes than stmtents in all other scho(^ tyi^s. 

• Private nonreligious and private other religious school students tended to 
participate in smaller mathematics and science classes (as reported by their 
teachers) than public and Catholic school students. 



7 

v 

o 

ERIC 



A greater percental of pk'blic school stutknts had mathematics teachers who 
xcponsd nuuaring m matl^matics (43 percent) their bachel«'*$ degree than did 
Catholk sctool students* teachers (18 percent). This pattern did not hold for tbt 
percentage of scbnce teachers who had majored in science. 
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Foreword 



The National EducadonUmgitialina! Study of 19^ (NELS:88) is the thiid in a seri^ 
of tongitodinal studies spcmsored by fiCES; the first two axe the National Longitudinal 
Study of the High School Class 1972 (NLS-72), and High School and Beyond 
(HS&B). Whereas Nl^-72 and HS&B focused mainly on die eduaukmal, vocaikmaU and 
pra-sonal develqiment oi 10th and 12th grade rrapondents, NELS:88 is broader in scope. It 
IS being condiKHed in several waves: the first describes the expertences of the snktents as 
8th gra^^ die secc»d will tiace tl^m in the lOdi gnade; and die third will fcdiow ttem to 
the 12th gr»]e. Additioial fbllowups will con» at 2-year intervals. The longitudinal cteagn 
of N£LS:88 allows researdm to ol^ve not (»ily the cridcal transiticai of stiHtents from 
middle or juni(»- high sctool to high schocd. but also to identify early student, school, and 
parental experiaK:es that jmsnote student teaming. 

Teachers also participated in NELS:88. They were selected on a {se-assigned basis in 
two of four subject areas — mathematics, science, English, and social stupes 
(history/government). Each school was randomly assigned to one of the following 
combinations of curriculum areas: mathematics and English; mathematics and social 
studies; science and English; n* science and social studies. At any school, each sampled 
student's current teachots) in each of the two designed subject areas was selected to 
receive a teacher questionnaire. This selection procedure was ^signed to ensure 
representation of mathematks, science, English, and social studio curricula in all schools. 

This rcpon profiles the mathematics and science instruction received by eighth 
graders in 1988. I^ta from both tlm stiKient ami the teacher surveys were used. The teiuEher 
component of the NEI^:88 survey, however, does not constitute a nationally 
representative sample of eighth grade teachm. N£LS:88 teacters were not imiqsendently 
selected and tteir inclusion in the sample depencted upon tteir linkage to a student who was 
selected for the survey. Tl^refore, in this stiKly the stuftent is the basic unit of analysis: the 
mathematics and science instruction characteristics were analyzed in relation to student- 
teacher pairs. Approximately half of the students surveyed had a math teacher surveyed 
(11,414). while the other half had a science teacher surveyed (10,868). Overall, 
approximately 91 percent of the students surveyed had either a math or science tea: her 
surveyed. 

The NELS:88 Base Year Survey provides a wealth of information concerning 1988 
eighth grade mathematics and science instruction. Using these data we have been able to 
profile the experi^ces of eighth graders in tl^ math^a^ and science classes in relaticm 
to curricula, classroom characteristics, achievement, teachm qualifications, and student 
attitudes toward mathonatics and sciem^ 
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Chapter I 
Introduction 



Accoiiding to recent reports examining in^mational achievement in madiematKS and 
science, American students lag far behind their counterparts from other countries.^ In a 
recent assessment of ediKati(»Al progress, 13-year-olds finom the United States, Canada, 
Iceland, Korea, the United Kingdom, and Spain were assessed in math and science 
proficiency. Students in the United States placed in the lowest scoring group in 
mathematics and in the second-to-lowest group in scknoe.^ 

Researchers attribute low performance to various causes, including: 1) a low 
emj^asis on mathematics relative to reading; 2) the gpuping of stucfents by ability 
(tracking) in U.S. schools; 3) a repetitive mathematkrs currknilum; 4) unequal q)poftumties 
for students to learn mathematics; and S) teacher beliefs and attitudes about learning 
mathematics.^ Although individual factors six;h as stiktent aptitude and socioeconomic 
status are still believed to account for a large prop(»tioa of the variaticm in explaining 
achievement, it is possible that instructional variables are mrae impc»tant than previously 
recognized.^ 

Recently, the condition of middle and junior high school education has become a 
topic of great interest to the ^neral public. Because middle school students are preparing 
for high school and detemiining which educational programs will be most useful to their 
future, they are at a pivotal point in their lives. This is an especially critical time for eighth 
graders because they must choose what type of madiematics curriculum they will pursue in 
high school. If students are disinterested in school or are low achievers, they are generally 
assigned to remedial or basic level classes. As a resuh, tiiese stu(tents are unlikely to be 
piei^red for advanoMl high school mathematics or sciemre at an eariy age, and may be 
tracked as individuals who will be Unprepared to ent^ a technok>gy-orient«i f(»ce.' 

A major problem facing educators in the scientific community today is that quality 
matl^matics and sconce instruction is often less lu^^essible to low-income and mimmty 
students. In addition, a disturbing nationwide pattern is emopng: teachers who are less 
experienced and less well prepared to teach in their field are instructing children fh»n the 
lowest academic and socioeconomic backgrounds. In short, higher ability children and 
those fnm ^vantaged backgrounds are mrae likely than children of low ability and those 
from disadvantaged backgrounds to have well-trained, experienced teachers.^ 



^LapoiniC A.. Mead, N. and Phillips, G.. A World ofD^erences. Princeton. NJ. ETS, 1989. 
^Ibid. 

^McKnighi. C. Crosswhilc, F.. iHxsey, J.. Kifer. E.. Swaffm. J.. Travcrs, K. and CocMvcy, T.. The 
UnderiKhkving Curricidum. C1iaini»ign, IL, Stipes Ptibli^ing. 19^7. 

*Bnpky, J. and Good, T.. Teacher Belnvior SUK^t Achiev^noiC in M.C. Wtunxk (ed), Handbook 

?fResam:h on Teaching, (3rd ed), New York, McMillan, 1987. 
National Science Foundation, Women and Minorities in Science and Engineerings NSF 88-%l, 
Washington, D.C.. 1988. 

^J. Odces, Excellence and Equity: The Impact of Unequal Educatioml Of^toriunities, Santa Mcffika: 
Rand Corporation, 1990, and J. Oakes. Multiplying Inequalities, Santa Monica: The Rand Corporaiion. 
1990. 



Determining Teacher and Classroom Indicators 

To improve student math and science perfcsmance, it is i^c^sary first to define and 
(tevelcm reliable imiicfttors of teacher ami classnxnn quality in order to as^s the current 
^ate of mathonatkrs and ^oi^ ediK^itkm. In paitkular, bc^ the quality tett:hing ami oi 
tl» teachers themselves are consittered to be impOTtant process indicates of current 
clasaoom instruction. Si^h process measures, wha;h describe instructional pru^tice and 
the degree to which quality education is available to all sti^ents. can help researchers 
investigate whether children firom dis«lvantaged families have the same q)portunit^ to 
learn important math^atical and scientific skills (such as higher-order thinking ami 
im>blem-solving skills) as mcMe «ivanta^ children. Hksk process measures may also 
Iwlp educates understiuKi discrqiaiKnes in stucfent perfonnance.^ 

Some researchers argue that past studies on classroom processes have primarily 
fecund on the "intended curriculum," such as the kinds of textbooks that have been used. 
Consequently, they suggest that the "implemented curriculum"* — which refers to how 
teachers pre^nt tlK cumculum, trachm* beliefs and interests, and the ccxii^xt in which 
instruction occurs — has been ign(»ed. 

Both teacher and classroom variables are increasingly being recognized as ^ually 
imponant determinants of student achievement as Ixackground factors such as 
socioeconomic status. For example, in a r^nt meta-analysis of variables related to 
learning, it was found that the quality and quantity of instnKrtion were roughly equal to 
student characteristics and out-of-school contexnial variables in explaining student 
achievement levels.^ In particular, **time-on-task" (c(»itent coverage or opportunin^ to learn) 
was found to be the most frequently cit^ variable in t}% instriKtional arena. Similariy, 
i2searchers argue that variables in the implemented curriculum are major factors in 
explaining the relatively poor educational ^hievement of stwknts in the United States as 
compared with that of their counterpans in other countries. Thus, as the literature 
suggests, monitoring changes in stwtent exposure to quality currkula seems to be of critical 
importance from a policy penpective in determining whether or not our international 
achievement standing is likely to im]nt>ve in the futine. 

Experts do not always agr^ on defmitions of teaching quality, but some basic 
indicators can be useful. In a recent sourcebook on educational imiicatcK^, the authms 
maintain that teacher quality (the knowledge and skills of a tether) is an important 
predictor of teaching quality (such as topic coverage or time allocation).!^ Moreover, this 
review of the research showed that academic knowledge and preparation in a subject area 
are related to stuck^nt learning, particulariy in matl^matics aral science. 



^Tiavcrs, K. and McKnighi, C, "M^hem^cs Achtevonent in U.S. Schools: Prelimiiwy Findings from 
the Second lEA Mathematics Study," Phi Delta KapfXM. Fetmivy 1985, 407-413. 
^Cooney, J. and Dos^y, J., Xlassroom Processes: Linkage Betweoi Intentions and OutaMnes," 
Champaign, IL, lEA occasimal i^per, 1983, mi 1'ravers, K. ami McKnight, C. "Mathemaiks 
Achievement in US Schools Ptdiminary Findings form tl^ Second 1£A M^hem^s Study," Ptu Delia 
K<^n, February 198S, 407-413. 

^fflig, M., Haenel, G., and Walb^, H., "What Influences Learning? A Content Analysis of Review 
Literature," Riiladeiphia, Tempte University Center for Rese^h m Human Dcvek^ent and EdiK:ati<m. 
1988. 

^^Cooncy fuid Dossty, 1983, aw! Trawrsand McKnight, 1985. 

^^RJ. Shavelson, L.M. McDcmneli, and J. C^es, eds., indicators for Monitoring Maihematics ami 
Science Education, Santa Monica, The Rand CwporMioi, 1989. 
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Otho' research sugge^ that althoo^ various ie^»r jaqNinUion and quaUficatkm 
measiues have been examined for tbexr itlationship to student feaining, such Mudks have 
had equivocal results.*^ There is some suppm Ux the ^ea diat a rancher with better 
subject-matter icnowled^ is, in fact, a betto- tcacher.^^ In aiklitkm, kirawtedge of fetching 
methods in a particular subje^ aiea is also consfaSered to be an impcjmnt 
quality. For example, in one study, the number of credits a teacher had earned in 
mathematics methods courses was found to be the roost strongly related *^teacber 
]»eparatk>n variable** to studem pafiQrmance.i^ 

Also of interest is the match between teacher assignment and preparatiiHi and 
certification field, since it is considered unctesirable to teach (Mitsicte oi one's specific 
instructional area. However, one inoblem with using certificati(Mi as a teacher quality 
indicator is the fact that states vary in their requiionents for certiflcaticHi. In addition, 
almost all public school teachers are fully certified, and little association has been 
denK»istnued between ceitifkatkm status and studrat acfaievanenL 

Using the NELS:88 survey data, a numb«' of important teacher and classroom-level 
cha^cteristks can be used as indkators to examine tl» instructkmal conditiisi oi Amoican 
eighth-grade matiiematics and science ediK^tioi. For example, the curriculum-level 
measures indicted for matl^matics instructicm in tius analysis are tlw class tevel (track) 
rcpcmed by students and die intraaty of exposure to algetoa and odio'matiieroatics to|MCS 
repcHted by teachers. For science, the amount of exposure students had to scKsntific 
expoimentation and the intensity with which scknce tcqncs were covered are examined. 
The classro(»n-level characteristics tiiat aie analyzed here inclwte class size and gioumng 
allocations; classnxmi resources, such as access to mkaocranputers and calculators; and the 
amount of homewwk assigned. Finally, the teacha- qualifications that are reported include 
tethers' highest level of education, baccalaureate majcs', their self-assessment of how 
prepared tiiey are to teach their respective classes, and the number of years oi teaching 
experience. 



Purpose of This Report 

This repeat presents selected teacher ami dasaocmi characteristics that help define 
the condition of American cighth-gr«ic mathematics and science instruction. Specifically, 
the report 1) presents a descriptive profile of mathematics ami sdei^e instrm^tion in eigfadi- 
grade classes, 2) describes differences in the instructional conditions for various types of 
students and different types of schools, and 3) relates instructional conditions to student 
achievement^^ Using the measures of instructional quality present^ the following policy- 
relevant questic»is are addressed: 

• What percental students are enrolled in various levels of mathematics courses 
such as algebra a advanciKi courses, general courses, and remedial cchu^s? 



i'^. Darling-Hamimmd and L HiKlsran, ''Frecoll^ Sdence and Matfaonatics Te^tos: Supply. Demmd 
and Qudiiy " Review of Educadonal Research. 16, 1990, 223-^. 

l^See Byn». *Te«:bOT Kmnvtedge and T^ber EfTectiveness." paper inesent^ u the iM^ii^ ctf the 
Noftfaeasi E(&icmif»ial Reseucb Associstkm, New York, IS^. 

^^Begte. E.. Cridcai Variables in Mai^maUcs Educadon, Washmgttm D.C., Matbonmics AssocuoioD of 
America and NCTM, 1979. 

cai^ re^ooship betw^ mstructi(H»] practice and stodem Kh^vement is assume di» to the 
cioss-sccticHUiI nMure of ite N£LS:88 l»se yev strvey. 
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• What are the inajor iq}ks covraied in mathematics aiKi science clas»s, and }k>w do 
they diffw fw various types of stuftents (for example, stiKients fnm diffeem 
levels of sodoec(XK»nk; status or remedial versus regular mathenatics studoits)? 

• What types (tf instructi(mal mateiials and equipment are available in mathematics 
and sdence counes? 

• How often do stwtents osidiKt ^ence experiments, and what type of equipment 
isavail^)le? 

• How qualified are eighth graders* madiematics aiKl scbnce teachers? 

• Do students £rom difl^ETnit hadcgn^mds (that is, with varied socroeconomic and 
racial-ethnic characteristics) have equal access to quality teachers and in^nx^tion? 

• How does b(»h the instruction received by stu^nts and teacher quality relate to 
matl^atics ami sc^ice ach^ven^nt lest sxtesl 



Limitations of the Study 

It is important to keep in mind that although the eighth-grade student sample is 
nationally representative, the teacher component a( NELS:88 does not constitute a 
naticmally representative sample of eighth-grade teachers. Uang the student as the basic 
unit of analysis, the mathematics and science instnic^mal characteristo were analyzed in 
relation to student-teacher pairs (see a2^)endix A for discussion). 

Overall, about 91 percent of tte eighth gra^s had either their madionatics or sconce 
teacher surveyed. Approximately one-half of ti% stiKients had their mathematics teacher 
surveyed (1 1,414), while the other half had their science teacher surveyed (10,868). The 
type of teachers (mathematics or science) was selected cm a rand(Hn basis, so that stwtents 
in each of these samjries slKHild be rejsesentative the total sample. 

In addition, t}» NELS:88 data used here are from the base year survey of an ongoing 
kmgitudinal study, and, thus, are cmly cross-^ctkmal. Cn^-tabul^oos were us«l to look 
at differences, and no causal inferences were drawn about the influence of instnictiona] 
characteristics on achievement. The relationships presented are bivariate associations 
unadjusted statistically fox covariaies. Thus, many of these associations may be related to a 
third variable. Some of these possibilities are pdnted out, however, others not discussed 
may be present. All comparisons cited in the text were made using Students' t tests. 
Bonferroni adjustments for multiple comparisons were made where appropriate. (See 
appendix A for a more detailed description of the procedure.) Unless otherwise indicated, 
all omiparisons are significant at the pkOS level. 



Format of the Report 

This reptm contains four additional chapters. The next chapter (chapter 2) provictes a 
detailed description of Hndings for public school students and describes how stuftent 
background, ccmimunity type, aiKi school enviromnent are related K) selected characteristics 
of teachers and mathematics and science instruction.^^ This chapter focuses on the 



^^This chapter focu^ on jmblic sciuol audents only. Becatse teacho- qualiflcatkms mA cSassnxm 
characlcrisiics (the primary focus of the study) can difTer so mach betwen puMic ai^ sc}x>ob, a 
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influence of student characteristics such as sodoecooomk status, nce-ethnidty, and 
ptognun tracking on the type of instriKrtimi received.^'' Q&pner 3 compares findings fix 
su&nts in different types of sclwols OP|ublk; and private). Cluq;»tH' 4 ouunines achievement 
test scores ami their imtionslup to various background variables 
repcm, a summary chapter (chapter 5) reviews the miyor findings and the policy 
implicaticms. Appendix A presents the ntethockdopr and technical notes, and appendix B 
incliKtes standard errors and sample sizes for the ngur^ and tables presented duoughout 
dierepoTL 

The data present in this repeat are ton both the student and teacher surveys. The 
data were merged together making ibt student the unit d analyris. Son^in^ the data in 
the tables or figures are student-rcpatcd information and the source of data rqxMted for 
these numbers is the student survey only. Ho««ver, the majority (tf the tabtes and figures 
present teacher-repomi data ami the table ix figure tittes make this ckar. Smx the student 
IS the unit of analysis and the teacher data wse moged with the stucfents\ die source of 
dita for these tables and figures is iqxsied as being from both the student and teacher 
surveys. 



sqma^ c)^>{£r comparing scinol types is inclwied. In Bikiitkxi, \i» srnaU samiHe sizes of pnvate schooJ 
8Uid««s it (Unkuh lo (to a desdled analyas to instruct recei^ in these types oS schoc^ 
^^Omall, eighlh-gr^ mates and femates in 19^ {fifToed little in tlK type airi of nratlKmatks and 
science insm£U(» ihey receive Tberrfoie, the rmdaigs are not presemed by gef ) ter. 




Chapter n 

Detailed Findings for Public School Students 



This chapter examiiies public school mathematics and science instiuction in detail In 
pardcukur, it examines how stuctent background, conununity charactnist^ and scbocd 
enviiomnent aie lektedto the ways in whtch students are tai^tmathanaticsandscMice. 
Oompariscms are made for those components d mathenmtin and sconce instrocti(» that 
show the greatest overall variation, as well as Ux those that represent a iHoad spectrum of 
teacher and clas^oom experiences. By investigating bow madtematics and science 
infraction diffm for fudrats (tf various badcgrounds, erne can detomine wfaed^ or not 
access to certain types oi mathematics and science programs varies for stwteits with 
different characterifics. 

In this chapter, the relationship of students' socioeconanic status and race-ethnid^ 
to various a^)ects of madiematics ami sciemre instruction was examined. In at&iitton, this 
chapter investigates community attributes that might be associaied with mathematics and 
science instruction. Schools are characterized by geographic region (Northeast, North 
Centra], South, and West), community type (uitan, suburban, or rural), and 
sodoecomMnic status. School socioeconomic stams (SES) is approximatBd by louring at 
the percentage d stwfents in the schools who received free lundies. The greater the 
percentage of stiuients receiving free lunches, the pooro* the schoors peculation is 
presumed to be. 

Finally, by examining several questions that school administrators were asked in the 
NELS:88 Base Year survey regarding the school climate, school environmrat is identified. 
These questions were gn»iped into three areas, and cmnposite scal^ were created that 
represented 1) student isoblens, 2) teacho* engagement, ami 3) acaderok; "pr^** 

The stuctent problems scale represents the degree to which administrators thought 
issues such as student absenteeism, alcohol and drug use, sti»lent weapcm use, physical or 
verbal abuse of students toward teachers, and student tl^ woe ]»t^dems. The teacher 
engagement c{»nposlte scale nwasures teacher morale and attitudes toward stikteits. For 
example, administrates were asked whetl^ there were ccmflicts between teachers and 
admini^raiors in thdr schools, whether teachers hid a negative attiti^ toward die studaits 
or difficulty nxitivating them, and whether tether mxrak was high. Finally, Katkmic 
pn^ indicatesihe intensity or competitiveness of the stidents lowaid their school work. 
This composite is a scale that included such questicms as whether stiMtents placed a high 
priority on learning, whether teachers encouraged student to do their best, whether 
stiuients woe exported to do hcHiKwork, uid whetho* they faced competititm for grmh»s.** 



Mathematics and Science Curricula 

This section profiles the types of mathematics and science classes eighth graders 
attended, the m&jot topks that were taught, the average size these classes, tte numba* d: 
hours tiiey met per week, how class time was allocated, the homework that was assigned. 



^^It siKMild he roi^mbercd that ih^ arc school-level, not suatem-te^ jndKat09:s. Thus, they are ^^nal 
attrilHites oi (t» entire school and tuA just of math xietsx in^rwtJiHi. See ^j^midix A for a mat 
d^aited discusstkxL 




and what instructional resources were available (for example, availability of 
microcomputers, ac^ss to calculators in mathematics classes, and access to scientific 
equipment for science classes)^ 



Class Types 

MMfxmatics. The National Survey Practices and Trends conducted by tte Johns 
Hopkins University Cento* for Research on Elementary and Middle Schools found that 
about three-quarters of eighth gratfers were grouped by ability level in some or all of their 
subjects. Mathematics was died as being tradced most often (88 percent), while science 
was among the subjects least c^n grouped by ability (only 16 percent of all eighth 
grwlcrs).'' 

N£LS:88 students reported participating in different levels of classes that were 
divided into four curricular areas: 1) participation in algebra or advanced classes 
C'algebra/advanced**); 2) participation in general mathematics and algebra rcnnched**); 
3) participation in only general madiematics C'gei^ral"); and 4) participation in remedial 

mathematk:s (**remedial").^ 

Table 2.1 illustrates how students were distributed in the four curricula by 
socioeconomic status, race-ethnicity, and mathematics achievement test quaitile. A 
substantial pixyportion (over 10 percent) of low-SES (bottom quartile), racial minority 
(Hispanics, blacks, and American Indians), and low-ability (bottom quartile cognitive test) 
eighth gmlers were participating in remedial programs. In particular, blacks and Hispanics 
were almost twice as likely as white students to be in a remkiial course. Low-SES students 
w»e almost three tin^ as likely as high-SES students k> be in a remedial course. 

Science. It is widely reported that teffi:hers spend most of their instructional time in 
science helping students learn and memcsize facts rather than teaching them to think 
scientifically. Bos example, in the National Survey of Practices and Trends, in the middle 
grades most fsincipals indicated that tiieir typical science teachers taught basic facts eveiy 
day, but only about one-third report^ that duKiussions of scientific methods are a regular 
part of lessons.^^ 



H. Braddock. "Tracking the Middle Grades; Nalional Pancms of Grouping for Insirucikw,'* Phi Delta 
Kappm, F^jnary 1990. 445-449. 

^>These canicular otas (tetennii^ by stiKtents* re^x»ises to qi^stions skfOiA ihcir jrankipalkm in 
specify types of math ctesses. Ttw rategtsies |v^eni»I aie mutually exciusi%^ and ttwy are iiKxtelnl on 
those picsentcd in the report by McKnighi et al.. The Underachieving Curriculum (1987). Sludenis were 
ffiked tvra sepaaie quoniais ^iout ttetf mmh cia^es ^KStkm as^ 

an tAmncsA or accetemed jKOgram the <Hter ^fced what type of clais they auended weekly. (1) 
algetea/iadvaiKed, (2) regular, ix (3) remedial. Those s&Hiests who ^isw^ied they aa^sig a weekly 
algdsa/Mvanced cla^ jru in the "^^mtMvanrad" ciaegory. Those^ who answered Ihey wended a 
weekly r^ular class ami were in an accelerated program were put in the "enriched" category; those who 
attended a weekly regular class and were not in an accelerated prc^rani were put in the "general" category, 
and those who iiKlicaied ttey m^)d«! my remedial das were into the "remedial" (at^^. There is 
evi(to^ Um aiKtems ovorepcxrt paniciiMikm in al^bra other ^vanced clas^ NCES report, 
Kaufmm et d., Qu^ity of Responses in NEl^:88 Survey, Sqxember 1991). In ^kliikm. dasafication 
uao ^msc four grmips differs from tte cl^fK^ation used in Prtftle cf ti%e American Eighth Grader, NCES, 
1990 wludi does nm iiK:liKle the "eiffk^^d" oo^xy. 

^^HJ. Becker. "Cuirkrulian am! Instruciimi in Mitklte Gr^ Schools," Phi Delta Kappan, Fcbru^ 19W. 
450-57. 



TaMe 2.1-Perecntage of 1!^ public school eighth graders who reported 
attending difTerent types of mathematics elates, by SES, race- 
ethnidty, and mathematics test quartile 
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Total* 


29.0 


17.1 


47.1 


6.9 


SocioectHiomic status 










Low 


15.2 


25.5 


49.1 


10.2 


NfiikSe 


28.3 


15.5 


49.8 


6.4 


Higb 


47.0 


10.7 


38.7 


3.7 


Rac&-eihnicity 












43.5 


19.1 


30.5 


7.0 




18.2 


19.5 


50.9 


11.3 


Bbck 


24.6 


28.! 


37.3 


10.0 


While 


30.9 


14.5 


49.1 


5.5 


AiBoican Indian 


14.1 


26.3 


44.5 


15.1 


MiOfaum^ tea qtwiilc 










Low 


9.6 


24.8 


50.6 


15.0 


Nifiddte 


22.8 


17.5 


54.5 


53 


High 


61.2 


8.7 


29.2 


1.0 



* Fcrcomsteacy, the stutaus m this t^te stc only iIkmc whose nmluanmics ic^hers were airveyed. 
^K>TE: Bec»se of roumting aT(»5. n>ws may mH always ad^ 



SCXiRCE: U.S. I>e{)»iniem of EihK»ti«i. Nsaio^ Cento- for Education Statistics, N£aional Echsation 
Longiiudaial Study of 1^ (NELS:88). **Base Year Student" »ifvey. 



In the N£LS:88 survey, almost all public school eighth gratbrs (96 percent) leponed 
attending sdence class, and among them, about 22 percent reported being in science classes 
with a sepaxate laboratory. One way of determining how much hands-on work science 
teachers were giving to their students was to determine how oten science expoiments were 
denxHistnUed or coiidiicted in class and ^ am<Kmt and condition of lab(»atoiy equipment 
available to students. Table 2.2 illustrates the varying exposure of eighth ^»iers to 
scientific expenmentatim and equipment Overall, a sizable pix>pord(») of students had little 
or no exposure to sciem^ experiments. For example, about 40 percent of public school 
stiKients had little exposure (no mtae than once a month) to scientific exf^rimentation. 
Almost one-half of stikients participated in classes where the teacher indicated that science 
experiments weie conducted about once a week (47 percent of public school stuctents). 

About 18 percent of the students had teachers who reported that little to no equii»nent 
was available, while 47 percent of the students were in classes where equipment was 
available <»tly foe gnnips of three or more. 

The equipment that was available to students was reported to be in relatively good 
comiition: 58 parent of students had access to equipment in good to excellent aMiditi(»i as 
reported by their teachers. About 31 percent of students attended classes where teachers 
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itpcMted the equipment to be in fair ccMutition, and the remaining 1 1 percent attended 
classes in which teachers r^XHled the equipment to be in poor condiuon. 



Table 2.2-Pierceiitage of 1988 public school eighth graders whose science 
teacters reported varying exposure to laboratory 
experimentation 



Ntanber of sdaacc expenmentsooiKbicted 



Toial 100.0 

None or te» thai aix per mmih 20.6 

About ooe per manih 20.4 

Aboat one per wedc 46.9 

Almoa every day 12.2 

Amcwni of sci«K» ^pii{»i^t avail^e 

T«al 100.0 

Liutetomme 17.5 

Enough for grmips of I (»^ 2 stiMfents to dwe 3S.8 

EixN^ for gmips (tf 3 «- more to share 46.6 

OanditkMi (tf science equifsi^t if avaiL^te 

Total J 00.0 

Poor 10.9 

Fair 30.9 

Good u> exoeJIoit 58.3 



N(XrE:Bec8ine(rf'rotnMl)i$arors.cai^mesniayi»tal«^^8ckiK> lOOpen^L 

SCKJRCE: US. Depamnem of Educaticm, Nmimal Coiter EiSacaSkn Statistics, Nati«ial Educaticxn 
Longitudinal Study of 1988 (NELS:88). "Base Yem Student and Teacher" surveys. 



Group differences were apparent in levels of participation in science experiments 
(table 2.3). Fw example, 41 percent of low-SES students were in science clasps where 
experiments were coiMiucted wicc a wrek and 9 percent were in classes conducting daily 
experiments, compared with 54 percent and 19 percent of high-SES students who 
conducted science experiments at the same freqi«ncies. 
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Table 2^Percentage of 1988 public school eighth graders in science 
classes that conducted scientific experiments with varying 
frequencies, by student background, community, and school 
attributes 
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17.6 


iiijajwiiiv 


24.6 
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45.2 


8.4 


Blade 


23.2 


24.1 


43.3 


9J 


White 


19.7 


^.0 


47.4 


12.9 




NM. 34.S 


16.0 


44.3 


5.2 


Ccmmimity type 




20.1 


44.8 


14.5 


Uibsn 


20.6 




17.0 


16.3 


52.7 


14.1 


Riaal 


24.9 


25.2 


41.3 


8.6 


Pi0ceni free lunch 










^Speroem 


12.1 


10.7 


60.0 


17.2 


6-20pe3PDeftt 


14.2 


22.4 


45.6 


17.8 


21-50 peicem 


24.Q 


22.9 


44.1 


8.0 


>SOp»cem 


33.5 


23.8 


37.9 


4.8 



^K)TE' BecauK of roitmfing eiron, rows may not always 



SOURCE: U.S. Dcpamneiii of Education. Naiional Ccnlcr fw Educuion Siaiisucs. National Education 
Longitudinal Study of 1988 (NELS:88). '*Base Ye^ Student and Teacher^ surveys. 



Among racial-ethnic groups, Asian students were most lilcely than Hispanic stuttents 
to be in science classes that conducted science experiments aboul once a day .22 Stuctents in 
schools with large free lunch programs— more than 50 percent receiving free lunches- 
were mxK likely to be in science classes where expoiments were comiucted less than once 
a month (about 34 percent) than were students who were in scIkxjIs where less than 20 
percent received free lunches (14 p«ccn! or fewer conducted experiments less than once a 
month). 



22white iheie sf^ism to be a similarly 1^ difTcrraKe between Asm ami black studcms, aid an e^n lai^ 
diffeience between A&m and American IndisuVAIasksi Native students, the differences were not statistk»Uy 
signifkanL 
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Coverage in Eighh-Grade Matfrnnatics 

In the Second Internationa] Mathematics Study, conducted in 1981-82, researchers 
de^rnined that the United States h«i a moie diffuse and **arithmetic-driven'' mathen^cs 
curriculum than other countries, allocating relatively equal anx>unts of time to various 
mathematics ti^ics.^ Japan, on the other hand, had a mose intensive curriculum focused 
on algebm in the middle schot^ years and calculus in the secondary schod years. Similar to 
these results, fim&ngs from the NELS:88 survey sug«sied that the mathematics curriculum 
in middle schools consisted primarily of relativelybroad survey>type courses, especially 
fc^ lowe'-«:hieving stu(tents. Students who showed an ^tude for mathematics were (tften 
given instm;tion in pre-algebra, al^bra, or oUier mc»e »lvanced subjects in the eighth 
grade, while those who haid not performed as well were more likely to have attentted 
classes where arithmetic and computations (tominated in^niction. 

In the N£LS:88 survey, mathematics teachers were asked to identify which areas of 
mathematics were covered as major topics in their respective classes.2< These topics 
iiKluded ratios and percenis, problem solving, integers, fractions (common and ctecimal), 
al^bra, geomeny, n^asurement, and probalsiity and statistics (table 2.4). 



Table 2.4--Percentage of 1988 public school eighth graders wh<^ 

mathematics teachers reported various subjects covered as major 
topics 



{lot each muUially exclusive ic^k) 1 00.0 

Raik>s KKl pcrcems 7g.) 

Probtem ^ving 72.7 

Im^ers 69,3 

Practkms (canimm and (iocimal.s) 57.7 

Algebra 59*8 

G«W9«iy 507 

McasireuH^u 36.9 

Pn^trility and staitftics ]9]8 



SOURCE U.S. Dqmmeni of Educaiion, National Ccnicr for Educaiion Siaiisiics. National Etiucaiion 
Lw^iUidiiial Study of 1^ {NELS:88). "Base Year Studaw and Te»:hcf" surveys. 

More than two-thirds of public school eighth graders were in classes where fractions, 
ratios and pcrccnts, problem solving, and integers were taught as major topics. These 
classes were followed by algebri (60 percent), geometry (51 percent), measurement (37 
percent), and probaKlity and statistics (20 percent). Figure 2.1 illustrates the difference in 
the intensity of the topics covered in the four curricular areas. This figure suggests a 
substantial differentiation of opportunity to learn mathematics within the curriculum. 
According to teachers, algcl»^, problem solving, and topics related to integers dc^nated 
the advanced curriculum and exposure to other subjects was relatively low. In contrast, 

23c. McKnight « al., 1987. 

2*TI» Okoccs ofTered for each st^joct were 1) major lOfnc, 2) minw tafnc, 3) review topk wily, and 4) not 
co^^ied s& ail. 
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students in general and remedi^ classes had tcacto who (»ncentrated mi mrac ctemcntary 
topics siK;h as nuios/^)ercents and friK^tions, and the students' exposure u> other subjects 
was more t»oadly distrilHited. 
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CLASS TYPE 

AJgehrtor 
KtvBucni 



Remedial 




FVobtem 
serving 



Algebra Pn^Mlality/ 



stamtjcs 



TOPIC 



ERIC 



SOURCE: U.S. Dcparonem of Education. National Center for EducaiiOT Statistics, NatioDal EdiKation Longitudinal Study of 1988 "Base Year Studmi 
ami Teailwr*' surveys. ' ' 
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One way in which differences in the mathematics cufriculum can be examined is to 
ascertain the extent to which teachers indicated that they taught algebra, one the most 
advanced mathematics topics, ccmipared with fractions, the most dementary tqnc. Use of 
these two topics, representing extremes in the mathematics curriculum, clearly 
demonstrates how students of varied backgrounds and communiti^ differed in their 
exp(»ure to such topics. 

Mcae than any other aspect of mathematics and science instnK:tion, socioecononnc 
status was strongly associate with tl^ types of mathematics topics covered in class. Only 
49 percent of low-SES stuftents were in mathematics classes where algebra was taught as a 
major topic, compared with 75 percent of high-SES students (table 2.5). Ex^tly Uie 
opposite pattern was seen for students in classes where the na^ topic was £racti<»is: 79 
percent of low-SES students were in such classes, conq}ared with 52 percent of high-SES 
students. 

Racial-ethnic group differences were also found in the N£LS:88 survey. For 
example. Asian and white stuctents were far more likely to be in mathenmtics classes where 
alget^ was a major topic than were black students (67 percent of Asian students and 62 
percent of white students, compared with 49 percent of black ^dents). Not surprisingly, 
Asian and white students were also far less likely than bl^k or Hispanic students to be in 
classes where fractions were covered as a major topic (apjMDximately 80 percent of bl&ck 
and Hispanic students, compared with 55 percent of Asian stu<knts ami 64 percent of white 
students). 



Table 2^— Percentage of 1988 public school eighth graders whose 

mathematics teachers reported covenng algebra or fractions as 
major topics, by student background 







FracikHis 




62.0 


64.3 


SocioecoiK»nic status 






Low 


49.3 


79.2 


Moderate 


59.1 


68.1 


High 


74.8 


52.4 


Race-ethnicity 






Asian/I^ific Is]. 


67.4 


54.6 




57.5 


80.6 


Black 


48.5 


80.4 


Whke 


62.3 


63.8 


Am^icw Indian/Al^kan 


48.3 


82.9 



SOURCE: U.S. Dcpartn^i of Education. National C«iier for Bductfion Siatisks, Natioml Edtxratim 
Longitudinal Study of 1988 (NBLS:88), "Base Year Student and Teach^ surveys. 



Community and schoo! attributes were also associated with the types of topics 
covered in mathematics classes (table 2.6). Nearly 70 percent of students in the N(»rtheast 
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Vf&e in mathematics classes where algebra was a ma^ topic, compared with a little more 
than CH^-half of the stiKfents in the South and in the West The oroosite pattern was seen 
for the te^hing of fractions: 59 percent of the students in the Northeast were in 
mathematics classes with fractions taught as a roajcH' topic, comj^red mth more than 70 
percent of the stu(tents in the South and m the West 



Table 2.6-Percentage of 1^ public school eighth graders whose 

mathematics teachers reported covering algebra or fractions as 
mi^or topics, by community ami school attributes 



A^ebra Fractions 



Toial 62.0 64.3 
Regkm 

Northeast 69.4 59.2 

North Cemnil 64.3 64.0 

SoBlh 54.4 73.2 

West 53.5 71.3 

Community type 

Urban 54,9 73.8 

Suburban 64.9 63.9 

Rural 56.2 69.1 

Ploncem free lunch 

^Speiceat 72.1 58.8 

6-20perccm 62.3 65.2 

2 1-50 percent 52.5 69.6 

> 50 percent 56.1 80.2 

Stuftem pn^lcms 

Serious 53.7 72.9 

Moderate 61.1 66.7 

Low 65.4 62.7 

Teacher engagement 

Low 58.2 69.0 

Moderate 58.5 67.6 

High 68.5 65.3 

Academic press 

Low 50.1 66.5 

Moderate 63.4 70.3 

High 63.0 63.5 



SOURCE: U.S. I>q)aitn^t of Educ^icm, Natioial Center fa- EchicAkm Statistics, I^otml Edw^ioion 
Loi^iiudinal Study of 1988 (NELS:88). "Base Ye^ Student and TeacbeT surveys. 



Suburban stutknts, in general, had more exposure to algebra in their mathematics 
classes than did urban or rural students. For example, 65 percent of suburban stixknts 
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were in mathematics classes where algelaa was lau^t as a major topic, compared with 55 
pereent of luban students and 56 percent of niral students. 

There was some indication that students in schods with Urge free iuiK:h i»x>grams 
(more than 50 pereent receiving free lum:!^) sti^ed algel^ as a miyor vofpic l ess than 
those in «;hools with 5 percent (x fewer stutots receiving ftcc lunches. About 56 pm:ent 
of the stuftents in schools with large free lundi iHDgrams were in mathematics das^ 
where dgebxa was taught as a ma^ topic, compared with more than 72 pereent of the 
students in schools with few stmients receiving free lundies (5 pen^t ix less). At the 
same time, ^proximately 80 pereent of students in sdiools with tl% largest free lunch 
jaograms were in mati»matics classes wlwre fractions were a m^ topic, compared with 
less than 60 pereent in schools widi few students receiving free lunches. 



Topic Coverage in Science Classes 

aghth gradCTs* science wmjtscs were gei»rally classes that bwMdly cov«wi many 
topics. As shown in table 2.7, earth science and wcathei/astron«ny were taught as major 
topics to more than 50 percent of public school eighth graders. From 40 percent to 50 
percent of the students studied tc^ics related to environmental science or oceam>gra{>hy, 
chemistry, various physics subjects, and atomic thewy. Fewer than one-quarter of eighth 
gradsrs hid te^:hers who covered subjects related to science in society, human biotogy or 
genetics, plants or animals, ami personal l^th as major topics. 



Table 2.7.-Percentagc of 1988 public school eighth graders whose science 
teachers reported covering various subjects as major topics 



Total (for each mutu^Iy exclusive tt^k) 

Earth science 

Weidief/^nxiomy 

Envram^mal scienoeAxreanogr^y 

CbemUary 

Vtfiom ibyixs sub^ts* 

Sconce m society 
Human bic^^/gaietics 
nants^Diimals 
Personal health 



*£lectr^ty, mechanics, ami f»r(^}tk& 

^URCE: US. Dqiaitrmmt of EdiK^tum, Nttkaul Caiia for EdiKialion Staiisiics. Naiiaial Edt»:mi«i 
Umg^udin^ SbKly of 19%. "Base Year StiKk»it and Teact^" surveys. 



Class Size 

More than one-half of public school eighth graders were in mathematics or science 
classes with 25 or fewer students. Eleven percent and 6 percent, respectively, of stu&nts 
were in math and science classes that had 15 or fewer students (tables 2.8a and 2.8b). 



100.0 

57.2 
54.8 
47.9 
46,1 
413 
41.6 
21.8 
18.6 
15.7 
9.2 



»6 31 



Table 2^-Perceiitage of 1988 public school eighth graders whose 

matbematics teachers reported classes of different siics, by 
student background cfaaracter^cs and geographic region 





1-15 






Mm 








pupils 


UMUl 3U 


Tnl»] 

1 Ulal 


111 


AK O 


ju.U 


12,9 


SocioecMMKanic aatus 










Low 






*y.7 






in A 


40.1 


30.7 


1Z8 


nisii 




47.U 


28.3 


15.2 












As^VP&cific Isl. 


9.3 


31.8 


29.4 


29.5 


Hhpanic 


7.0 


%»S 


37.4 


19.1 




13.6 


40.1 


27.8 


18.5 




11.3 


49.1 


29.3 


103 


American IndiaiVAlaskan Nat 


22.9 


33.5 


32.0 


11.7 


Re^» 










Ncs&ieasi 


18J 


53.2 


21.1 


7.6 


North CeMral 


11.2 


51.4 


29.8 


7.6 


Sooth 


97 


47.3 


30.9 


12.0 


West 


7.3 


25.1 


38.3 


293 



NOTE: BecmiseorinaKfi^eiT0ff5,rDwsiTiayixMaIw^»Uio lOOpeicoa. 

SOURCE: VS. Depattmeiit of Educatkm, National Center for E<iiication Statisiks. National E&i«don 
Lofigkudiiuil Study of 1988 (NELS:88), "Base Year Sttxtait mid Teachcf" surveys. 

An initially surprising result found in this study was that low-SES students were 
more likely than high-SES students to be in die smdtest imtheniatics classes (classes with 
IS or fewer students): about 14 percent of low-SES students were in mathematics clas»s 
of this size, compared with 9 percent of high-SES students (table 2.8a). While the 
difference was modest, it is statistically ^gniflcant The oveneiaesentation of low-SES 
students in the smallest mathemadcs classes nay reflect a tendency on the part of 
mathematics teadiers to place lowa--achieving studrats in small groups for remedial 
instruction.25 The same pattern held for the size of science classes (table 2.8b). 



25seeL. AndersOT and L. Pcllicer, "Synthesis of Research on Compensatory and Remedial Education.' 
LeadersMp, 1990. 10-15. 
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Table 2.8b-Percentage of 1988 public school eighth graders whose science 
teachers reported classes of different sizes, by student 
background characteristics and geographic reglcm 



SciaiK class si» 

1~1S 16-2S 26-30 MoR 

n^mIs pii}}Us (Wfrils dfioiSO 



Total 


5.6 


45.3 


36.3 




Socioocomxnic status 








iZ.7 


Low 


7.7 


46.7 


32.9 


Middfe 


5.3 


44.6 


37.9 


12.1 


High 


3.8 


45.1 


36.6 


14.5 


RiK»-eihnicity 




36.7 


33.9 


23.7 


A^UE^Paciflc Isl. 


5.7 


Hi^ank; 


5.6 


37.1 


39.3 


18.0 


Black 


4.9 


S8*8 


37.3 


19.0 


While 


5.6 


47.4 


36.2 


10.8 


Aimrkai Imiiaii/Aladc^ Nal 


5.4 


56.'' 


26J 


11.4 


Nonfaeast 


6.5 


52.4 


28.3 


12.9 


NcMib Cbmral 


4.9 


51.6 


37.7 


5.9 


South 


5.6 


43.9 


36.9 


13.7 


West 


5.7 


33.8 


40.4 


20.1 



NCyTB ItocMse of rouixfii^ cmss^ rows may dm always add lo lOOpercm. 

SCHJRCE: U.S. Dq}aitm^ ctf EdiKatkm, Naioial Cenlo^ for Educttion Swi^, Nmion^ EA^mkm 
LcH^itudinai Sti»ly of 1988 (N£LS:88), **Base Year SUKfeiU and TeacheT siffveys. 



Differences were also observed among students of different racial-ethnic groups in 
relation to class size. For exan^le, Asian ^wtents were moie likely than white students to 
be in the largest mathematics classes (30 m more students). The same held for science 
classes. In addition to these differences, black stwtents wa:e moie likely than Hispanic 
students to be in the smallest mathematics classes. These patterns of racial-ethnic 
distiibuti(»is in classes may to some extent have been caused by regional differences. For 
example, western states are known to have the largest Asian and Hispanic populations ami 
also to have the largest mathematics classes. Nearly 30 percent of stucknts attending 
schools in the West were in mathematics classes with 30 or more students, compared with 
12 peiceni or fewer in other regiwis. 



Class Time Allocations 

An important indicator of the quality of instruction received by students may be how 
class time is allocated to whole class instriK^tion compared with sm^ group or individual 
instruction. In this study, almost one-half (49 percent) of eighth-grade math stuttents ami 
42 percent of science students spent 50 percent to 75 percent of their class time in whole 
group instruction. The amount of time that students spent learning as a whole group in 
mathematics classes diffaed fw various groups of students. Low-SES students were less 
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likely tiian high-SES students to be in classes taught jHimarily as a whole group (that is, 
they weie nxse likdytt) be in classes whoe tes than half the dass tinK was 
as a whole groiq>). m instance, 44 percent of low-SBS stutots were in mathnnatics 
classes whoe 1^ than SO pocou oi the time was spent as a whi^ group, conmared with 
only 33 pocent of high-SES studrats (table 2*9a). Agidn, the prevalence m low^SES 
stiutents in mattenaatics classes that spent l&s learning time as a whc^ group (and thus, 
more time in small gnnips and woridng individually) may indicate the wides^ead use of 
small groups fo r re m cdiatfon. 



Table 2.9a-Perceiitage of 1988 public schocd eighth graders whose 

mathematics teadiers rejported differait allocatioiis of whiMe 
group time, by studoit SES and geographic regimi of the 
school 



Amoont of class timis m whole pnap 

<50peic!em SO-TSpocem >75peicent 



Total 39.7 48.6 11.7 
Soaoecoxaik smis 

Low 44.4 44.4 11.1 

Afidfflc 39.8 48.0 12^ 

High 33.4 55.2 11.4 

Regioii 

Northeast 23.9 60.5 15.6 

North Central 37.4 52.1 10.5 

South 45.1 41.1 13.8 

Wea 48.4 46.7 4.9 



NOTE: Because (^iam(fii|gaKns,iD«^nuiyncHahv^fMid to 100 percem. 

SCHJRCE: VS. Dqartroem of EihKatioo, Nmkm^ Corner for Ethicatioa Statistics. Natxnal Educaikin 
Longitudkal Study of 1988 (NELS-.88). "Base Year StadoA and Teachi^ Sffveys. 



The pattern of class time allocation in relation to socioeconomic status as seen for 
mathematics classes was not observed for sci«ice cla^s (table 2.9b). Whereas q)ending 
mxe time in smaller groups in mathematics classes may signify increase remedial 
instruction, in science classes it may indicate increased panicipatioii in sdence experiments. 




Table 2.91>-Pmeiitage of 1M8 public sAmA dgbth graders whose sdence 
teachm reported dam with different allocations of whole 
group time, by student SES and geograpbfe region 





<SOpacott 


^7Spenm 


>75 percent 


Total 


43.0 


42.0 


15.1 


Socioeconomic status 
Low 

High 


41.0 
410 
47.4 


410 
43.3 
39.0 


17.1 
14.7 
13.6 


Nodheast 
North Central 
South 
West 


30.2 
41.7 
39.6 
62.1 


512 
46.7 
40.5 
29.8 


17.6 
11.6 
20.0 
8.1 



NOTE: Because of rotOKfii^ mss. rows nuiy not ahK^ add 10 10^ 

SOURCE: VS. Depaitmau of Education, N^ional Cen^ for E(bicati(M St^istics. Nauonal Education 
Loi^odin^ Study of 1988 0^IELS:88). "Base Yev Studemand TeacheT surveys. 



Regional differeiK^es, however, were found suggesting that students attending 
schools in the West (62 percent) wctc mom likely than th(»e in otlwr areas (42 percent csr 
fewer) to be in science classes that spent less than 50 percent of class time as a whole 
group. 



Amount of Homework Assigned 

Math and science teachers were asked approximately how many hours of homcwait 
they assigned in their classes per week. Most students (65 percent of stt ident s in 
mathmia£;s classes and 73 percent in science da^e$)h^ teachers who as»gned£roin 1 to 
less than 3 hours of horoewak per week (table 2.10a). About 1 1 percent of sluttents in 
science classes were assigned less than 1 h(m of honework per week, canpared with 6 
percent of mathematics stuttents. likewise, 10 percent of snidcnts in mathematics classes 
were assigned mwe than 4 hours of homewMk, compared with 4 percent of science 
students. 
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Table 2.10a-PerceDtage of im public school eighth graders with 
matheiiNitics w science teachers who aligned differeot 
amounts of homework 



Maih Sdenoe 



(fours oS homewMlc ^si^ned per week 

Toal mjO lOOJQ 

Less than 1 5.6 11.2 

I to than 3 65.2 73 J 

3 to 4 19.6 11.7 

nK»eihan4 9.6 3j 



SOURCE- V3. Depaitmem of Etbicatioa, N^ionl C&nter for EAicaiioii Slatisiks, National Educatioo 
Longitudinal Study of 1988 (NELS:88), "Base Year Student md Teac^ siw^ 



Different groups of stuctents did not show a great deal of variatiofl in the amount of 
h(»newoit their mathematics c»- science teachers assigned. Howev^ stiKtents in lumedial 
math classes woe m<»e liicely than stwknts in otl^ kvels of das^ (algebnt^dvanced, 
enriched, or gei^ral) to be assigned less than one hour (rf homewf»lc (tabic 2.10b). 



Table 2.10b--Percentage of 1988 public schoid eighth graders whose 

matiieniatlcs teachers reported assigning various amounts of 
homework (hours/weeli), by class type 



l-ess than 1 to More than 

one lessthanS 3io4 4 



Algebra 

Advaioed 4.3 55.6 26,5 13 6 

Enriched 5.4 67.1 17.3 10.2 

C&tad 5.5 70.0 17.3 7.1 

Remedial 10.4 66.8 14.6 8.2 



SOURCE: U.S. Depanmeni of Education, N^kmal Center for Education Statistics, Nfflional Education 
Longitudinal Study of 1988 (NELS:88). "Base Year Student and Teacb^ surveys. 



Microcomputer and Calculator Access 

Fewer than 40 percent of public school eighth graders in mathematics or science 
classes had any access to microcomputers (table 2. 1 1). Even among those students whose 
teachers indicated that miciocomputen were available, most were In classes where fewer 
than 10 percent of the students actually used them. About 10 percent of mathematics 




stistents partidpalcd in classes where mwe than one-quarter of the class had access to 
computes, comp a re d with 6 percent of sciei^ stuctents. 



Table 2.11->Percentage of 1988 public school eighth graders whose 

mathematics or science teachers reported different access and 
use of ndarocomputers and calculators 



Math class Sc^Kedies 



Toal 10O.O 100^ 

None 62.5 6SJ 

I^wUanlO^ofsiudcias 21.1 22.4 

10-25% of aiKtenis 6.6 6.1 

Mcrethan25%ofs&Mi£nts 9.8 6.0 

Calculi access 

Total 10O.O N/A 

No 56.0 N/A 

Yes 44.0 N/A 

If access: How much: 

Toal J 00.0 N^A 

Utile access 41.4 N/A 

Once/weefc 28.8 N/A 

Mere thai oace/wec^ 29.9 N/A 



NOTE Becai»e (rf* nwndb^ mors, cme^»ks ms^r not dways «U to 100 pear^H. 



SOURCE: VS. Depatment of Education. National Center for Eductfion Statistics, National Education 
Lon^idinal Study of 1988 (NELS:88), **Base Year Stutfent sad Teacbo^ siffveys. 



In the National Survey of Practices and TrereJs condiKned in the middle schools, 78 
percent of school i8iiK:ipals reported that mathematics teachers gave daily drills in 
computation. However, stt»tent use of calculate as a means of (toing matheimtics work 
was found to be infrequent^ The san% appeared to be true fa students in the NH^:88 
survey whoe mathematics students' access to calculat(H^ was no n»re frequent than dieir 
access to miciwon^tcrs. Among those students whose teachers indicated diat there was 
acc^ to calculators (44 percent), the frequency of use was low (70 percent used them 
once a week or less). 



2*HJ. Becker, Xuroulum and Instruction in Middle Grade Schools," Phi Delta Kappan, Felmiaiy 1990. 
450-457. 
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Student Attitudes Toward Mathematics and Science 

^^"^^y ^percent of dghthgradcre thought that mariicmfttto 
^ futurej^y 70 pcn»nt felt the san« way about sda^ 

the pattern of stikteni attitwics toward maihematks and sciejx« among stiKtenis of diffovm 
subgroups. StiKloits of tower socioeconomic status (for mattwrnatics wily) and stucfents 
^ attemfed schoob in whkrh more than 50 percent <tf stwtoits recdved fiw 
both mathmiatics and science) were more likely than ^(tents fttm more advantaged 
badMTWinds (high-SES and tow-poverty schools— 20 percent <w fewer receivineJree 
, ^ forward k> attemting class (taMes 2.12a and 2.12b). At die same time, 
tow-SES students woe more afraid to ask questions than th<»e fiom mrae nivantand 
backgrounds. The dilfmice between low-SES stucteits and those in higher soctoecoiiooic 
ffnwips nm be m die expectations teachere ^ 

^va^ged sti^t pqmladcms may be nKtre deniaiding and e)q>ect mm 
than fti^ m less advanta^ sdiods. Hence, stisSents in more advantaged sdiods may be 
jess Ukely to kx^ fwwanl to the rigo- of their classes than their nrn^advantaged ncos. 
but tiiey may be more caifktent in their knowlttjge. 

Another interesting finding is that white stwJents did not share the same aithusiasm 
toward mathematics and science as did stu(tents in otiiw ethnic groups. White stuttoits 
were less likely than Asians, Hispanics, and blacks to look forward to maUiematics or 
science classes. 
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Table 2.12a-.PwrccBta^ of pabUc sc^ •S***..^^J^!SSL«h 
different Bttitiita toward nntb«iM^ by studeBt background 

and perceat firee limcb 



Look 



AHitudM tow atd class 



bnpoiumto 
tone 



T«al* 


56.6 


21.0 


87.9 


SocioecoDOfHiC staiis 
Low 

High 


61.8 
55.5 
517 


23.7 
2a4 
19.0 


87.9 
87.6 
88.3 


As^VPadflcIs]. 
Hispanic 

Wliiie 

Anwroan Indian/AladcanNaL 


• 

66*3 
62.7 
72.0 
52.6 
54.8 


21.4 
27.8 
20.8 
19.8 
33.4 


90.3 
88.7 
89.0 
87.5 
82.5 


Peicent free lunch 

6-20 percaA 
21-50 pescem 
>50pen»tt 


50.0 
53.6 
58.9 
66.0 


18.0 
20.6 
21.4 
24.6 


87.5 
86.8 
88.1 
90.1 



SOURCE: U.S. Depaiimem of Ed«caliCMi,Naiioii^ 
Loogiidimil Study of 1%8 (NELSm *3iffle Year Stated 
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Table 2.12b-Parcent8^ of 199$ public sdiool ^gbtb graders reflecting 

different attitudes toward science, by student background and 
perceit free iundi 



Look 
scicnoe 



AHitiide« tnwitfil rhws 



Total* 62.7 

Socioec(»iO{ntc siaUts 

Low 63.0 

^«ddfe 6Z% 

High 62.1 

'^^^^^^^ Isl. 68.6 

Hispanic 673 

Wsdc 68.7 

Whte 60.6 
American Indian/Alaskan Nat 69.7 

Pocem £nee UuKh 

S5pcicc« 59.5 

6-20percaa 61.0 

21-50 percent 64.0 

>SOpavat 67.2 



Afitaidtoask 



14.7 



19.0 
14.4 
10.9 



14.3 
20J 
18.0 
17,9 
31.7 



13.3 
13.4 
15.3 
17.5 



69.4 



68.4 
68.8 
71.9 



76.5 
70.6 
7Z7 
68.2 
77.0 



68.1 
66.8 
70.2 
74.0 



* FiorGrasisteiKy, dw stulmts in this foiecmly those whose science teachers weiv siav^«d. 

SCKJRCE: VS. Dq?artment of Education, National Center for Educ^oi Statistics, National Educmiai 
Loqgkiidin^ Study of 1988 (NELS:88). "Base Yess Stixfent ma TeacheT stirveys. 



Teaclier Characteristics and Qualifications 

In ondcr to detennine teiuiher qualifications, several aspects of their teaching 
teclEgnnind were examined. These incltided I) highest (tegree earned, 2) subject of their 
buxalauieate degiee, 3) number of years' teaching, and 4) teachers* sclf-assesanent of 
how wdl prepared they WCTe 10 tc«A their individual elates. 

Virtually all of the eighth gnwte had mathematics and science teachers who had 
earned at least a baccalaureate cte^. Less than one percent of public sOkxA cighth-giite 
students had mathematics or science teachers who had never ccmipleted a bachelcn-'s 
degree, while ^jpioxinuttcly 46 percent had teachers wJk> had earned a postgiadiate degree 
(see figures 3.8a aiKl 3.8b in the next chapter fa- breakdown by school type). 

To determine the extent of subject-matter preparation that mariicmatics and science 
tewhcrs had received, the subject of their baccalaureate major (ami minor) was examined 
rather than their area of certification. This eisured relative consistraicy aracmg te^ers. 
Ilequiren«nts for ccrtificatioi do vary fixMn state to state and, in some cases, may have 
changed within states as the demand ftxr mathematics and scieiw^ teachers has increased. 
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Thus, even teachers within Ac same state may have bcai ejqmsed to different criteria for 
cerdficaiicm. 

Teachers* subject-matter iirqiaraix» was characterized as Allows: I) whedi^CB-not 
tfaeyhi»lmraed in their teadungfieU; 2) if they had not n^K'>^ in their teaching field, 
whether ornot they had minoredln it; 3) if the^ h^ ndtber nuOoied mm- n^msed in their 
teaching fidd, wtether or ncYt ^ had miyoml m edticaticm or ano^ 

Aiqjfoiuinafely 49 percent c^e^dHgiacte ^iKlmts had scieiKe teachers whorqjocted 
majoring in science, white 43 patent of students h«i mathenat^ teachers who rqxM^ 
maKsing in mathenoatics. About peicem ol soidaits had inat^ 
who h^dther roajoral or nnnored In their fieU (math, 70 penxnt; sde^ 

Eighth-grade students* backgrounds were related to the charactoistics of their 
matheinatics and sci«»:e teadiers (tables 2,i3a and Z13b). For exampte, stude^ 
socioeconamc ^ati» were miae ^cdy tlum low-SES studoits to have madi»ii^ 
who had majored in mathematk» (50 perc«ii versus 39 percent). At the same time, low- 
SES students woe txm likely than high-SES sti»iaits to have matheroaturs te«:hers (and 
to a ksser CTctent science te^l^) «^ hmi n»j€Hed in echicatkm. 



Table 2.13a-Percentage of 1988 public whool eighth graders whose 

mathenratics teachers had different baccalaureate majors, by 
student background 



Minor Mnjor 
in m^hematics/ in mathematics^ inecbictiion inodier 
maib.ediicatioii math, ecbcatitm only sobjectonly 





43.3 


27.1 


18.2 


11.4 


Socnecommiic status 






23.1 


12.6 


Low 


38.5 


25.9 




43.2 


27.7 


17.7 


11.4 


High 


49.8 


26.2 


13.2 


9.8 


Race-ethnicity 




735 


15.0 


17.5 




44.1 




33.3 


28.5 


17.5 


20.8 


Stack 


40.0 


26.6 


21J 


12.9 


White 


45.7 


27.2 


17.7 


9.4 


Amarkffii Indian 


30.5 


23.5 


23.4 


22.6 



NOTE: Bec^ise (tf roumtii^ orais, rows may nM always 1^ to IW 

S(XJRCE: U.S. Dqpmtmem of EdtK^tkm, Nalkmal Cmm fot E^M^tkm St^i^s. Ntfima! Eihx^ion 
Lof^tiKfind Study (tf 1988 (N£LS:88)c "Base Year StakJA md Teadher'" Survey. 1^. 
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Table 2.13b»Percentage of 1988 public school eighth graders whose 
science teachers had different baccalaureate majors, by 
student liackground 



Major Minor 
inscfencq^ience in science/science in education in other 
education eOaa^ only sutiiject only 





48.6 


23.5 


15.6 


12.3 


Socioecoiiomic smm 










Low 

MkkUe 

High 


44.0 
49.6 
S1.6 


23.6 
23.9 
22.5 


183 
15.2 
13.6 


14.1 
113 
12.3 


Race^ethnkrity 
Asi^l/Padiic Islander 

Black 
While 

Ainer8:an Indian 


53.3 
46.6 
48.9 
48.6 
39.9 


22.6 
20.5 
19.6 
24.2 
47.7 


11.4 
16.1 

18.5 
15.5 
7.1 


12.6 
16.8 
13.0 
11.7 
5.3 



SOURCT: U.S. Dcpaitmeni of EducaUcsi. National Center for Education Statistics, NaUonal Education 
Longitudinal Study of 1988 (NELSM): "Base Year Student and Teacher** surveys. 

Some differences among students' racial or ethnic backgrounds in relation to tlHar 
mattiemaucs teachers subject-matter preparation were also found. For example, white 
students were more likely than Hispanic students to have mathematics teachers with a 
baccalaureate degree in mathematics. The same effect, however, was not seen for science 
ieachers.2' 

There were also regional differences with respect to teacher education between 
studeijts attending schools in the Northeast or North Central areas and those attending 
schools in the West. A greater proportion of students in Northeast and North Ccntr5 
schools had mathematics teachers with baccalaureate degrees in mathematics (53 percent 
and 50 percent respccuvely), compared with students in the West (31 percent) (tables 
2. 14a and 2. 14b). At the same time, students who attended schools in the West wwe mwc 
likely than students m northern schools to have mathematics teachers who had majoicd in 
oUicr subjects (25 percent compared with 8 percent and 1 1 percent, respectively). 
Whether a school was located in the city, suburb, rural area was not significantly 
associated with the baccalaureate majrais of mathematics science teachm. 

Finally .there were some differences noted for the extent of the free lunch procrani in 
relation to subject-matter preparation for mathematics teachers. Thirty-two percent of the 
students who attended schools with large free lunch programs (more thmSO percent 
receiving a free lunch) had mathematics teachers who had majored in mathematics. 

fEven though it appears that there arc similar differences among students of different racial-ethnic 
badkgrounds for science teachers' baccalaureate degrees, there was more variation among science teachere 
within each iacial-<;thmc category. Therefore, statistically significait differences wmt not ohsc^ 
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compared with 50 percent of the students attending schools with smaller programs (6 
percent to 20 pocent recdving free lundies). 



Table 2.14a"PtrceBtage of 1988 public school eigblh graders whose 

mathematics teaiAers had difTerrat bf^calaureate irajors, by 
community and school characteriirtlcs 



Migar 



Miliar 

ini 

mssh. education 



Miyar 
aiecbicttion 
onJy 



Other 

sd>ject 



Total 



43.3 



27.1 



18.2 



11.4 



Regioi 

North Central 

South 

West 



5^6 
49.8 
39.0 
30.6 



26.8 
23.5 
28.8 
27.0 



13.0 
15.8 
22.4 
17.7 



7.7 
10.9 

9.9 
24.7 



CMiimmity type 
Uiban 
SidMsban 
Risal 



43.4 
41.7 
453 



28.6 
27.3 
26.0 



15.4 
165 
22.1 



12.7 
14.5 
6.6 



Psicem free lunch 

6-20 poxm 
21>50 percent 
>SOpen»tt 



45.7 
49.7 
40.3 
31.8 



26.6 
26.2 
27.8 
26.1 



15.6 
14.0 
203 
24.1 



12.1 
10.1 

192 



NOTE: Because rouwfii« orore. Rm may «» ahvays ajM to 10^ 

SOURCE: VS. Dqwtnieniof Education, NMional Carter for Educ«k» Statistics, National Education 
Loi^itDdinal Study of 1988 (NELS:^. "Base Year Stucfent and TeacheT surveys. 
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Table 2. 14b» Percentage of public school eighth graders whose 
sciem^e teachers had difTercBt baccalaureate m^lors, by 
conmunity and school charact^istics 



K^jor Mmor M^jor 

nis^kice/ msciowe/ neibicatxm Otter 

scienoeftkiciaioa sdeacefiducfliioR only 



Total 48.6 23.5 15.6 12.3 

Noftfaeasi 57. 1 19.5 9.6 13.9 

MxrthOBMial 53.1 19.0 19.2 8.7 

Sooth 39.9 26.0 19.4 14.8 

West 50.6 26.7 83 143 

Cofiuniffiity type 

Uibon 53.3 19.9 10.8 16.1 

SidNBtoi 51.4 24.8 12.8 11.1 

Rnal 41.9 23.3 21.3 135 

Pocoitfiee lunch 

<«5p6iGem 48.8 23.8 17.2 10.3 

6-20|Xfcem 52.0 27.6 11.1 93 

21-50pacatt 49.6 213 173 11.8 

>50percem 38.9 193 16.5 25.1 

^K>TE: Becnise (tf iDumBr^ mors, iD«« may not always ^ to 100 peioem. 

SCKJRCE: U.S. Depaitment of Education, Nation^ G»ilBr for Education Statistics, Nati(»ial Educatknal 
Loqgtodinal Sti»ly of 1988 (NELS:88}, "Base Year Student ani Teachei^ surveys. 



Eighth-gmie mathematics and science teachers in general were very experienced, 
with a nmjority of students having teachers who reported 10 (x mote years of experioice. 
About 1 1 percent of students had reladvely inexperienced mathematics teachm (3 years or 
fewer of teaching), and 12 percent had equally inexperienced science teachers. Some 
regional differences were <^»eryed for mathematics teachers. Those tei»;liers in the South 
seemed to be somewhat less experienced than North Central teachers (table 2.15). 
Appnoximately IS peicoit of scwtl^n stiKients h«i mathematics teiu;heis with 3 or fewer 
yem of teaching experience compared with 5 percent of the students m the North Central 
region. No such statiistically »gnificant associations were fmmd for science teachers. 



Table 2,15»Percaitage of 19^ public scho(d eighth graders whose 

mathematics aad sdeiwe teaiAers iiad varR)iis years of teaching 
experience, by geographic region 



Numh» of vearg tauyht 



1 te3 
yeas 



4io9 



10-18 
years 



GE19 



Matbcmatic teachers 



NoitilGSSi 

NMth Gerard 

Sooth 

West 



11.2 



9.8 

4.8 

15.4 
12.5 



19.0 



14.8 
20.8 
18.7 
21.4 



37.0 



41.2 
36.0 
38.6 
30.3 



32.9 



34.2 
38.5 
27.3 
35.7 



ScfeBcc tMchers 

Total 12.1 19.1 36.9 31.9 

Nonfaeast 7.7 11.8 35.5 45.0 

hk}rthGBntna 12.3 11.7 41.2 34.8 

Soitth 10.3 26.3 39.9 23.4 

West 19.1 21.1 26.9 32.9 



hK)1E: Bec^e (tf rom^fii^ enm. rows may nH always 10 100 pei^m. 

SOURCE VS. Depstmem of Educatk^i, Natkssil C&i\a ((x Education Statistics, National Education 
Longiludmal Study of 1988 (NELS:88}, "Base Year Student ami Teacher siffveys. 



Almost all teachers felt that they were very well well prepared to teach. Science 
teachers felt, in ^neral, less i»epared than mathematics teachers to teach thsir respective 
fields. Only 84 pracent of students had science temtes who felt well (X very well prepared 
to teach t!^ classes, a>inpared with 97 percent of stmtents with mathematics teacters who 
shared similar attitudes (table 2.16). 
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Table 2.16-Perc^itage of 19SB public §cbool eighth graders whose 

matiiCTiafics and scMice teiicii«v reiiorted various lev^ of 
I>re|>8rediie88 to tea^ 





to very 




Somewhat or 
















84.0 


12.0 


3.7 






96.6 


Z9 


0.5 





I ffljgitmtiBal Study erf 1988 (NELS-^,*3ase Year Slato 
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Chapter HI 

Mathematics and Science Instruction in Public and Private 

Schools 



This chq>ter (H^nts an overview of findings as they differ for public and private 
sdHXri students. In the NELS:88 survey, in addition to public schools, three types of 
private schools were ictentified: Catholic schools; private, nonreligious (indq}endent) 
schools; and private schools that do not classify themselves as eithor imtepusdent or 
Cathdic (primarily religious schools such as Lutheran, Fundamentalist Oiristian 
actttemies, Jewish schools, aiKl so on). F6r ease of pres«itati(Mi, this report identifks die 
four types of schools as follows: public; Cathdic; private, nonreligious; and other 
religious. 

The following sections discuss several areas of mathematics and science instn^tion in 
which differences were found amon| the four school types.^^ The most prominent 
differences were found fN mathemancs ami ^oice curricula characteristics such as 
mathematics class type (w track) and exposure to science experiments. Mathematics and 
science class sizes also varied aca)nlin| to %hool type. Moxt modest differences were 
found for classroom experiences including class time allocation and grouping, and the 
ammmt of hcHnework assigrod by mathematics and «:ieiM:e te^h&s. In mimtion. modest 
differences were found for tead^ qualifications, esp«:ially the subject in which teachers 
h^ earned ih&ac bichelOT's 



Mathematics and Science Curricula 



Class Types and Topic Coverage 

Students who attended private, nonreligious schools were more likely than public or 
Catholic school students to repot attending an algebra or advanced matheinadcs class (58 
percent compared with 29 percent and 26 perrent, respectively) (table 3. 1). Catholic school 
students were more likely than students in other types of schools to report attending a 
remedial class, while public schocd students were more likely than private, nc»ireligious 
school sftNtents to repcst attending remedial classes. 



^^Throiighout this chapt^ difference amcmg ihe wkxs »;hods may sppeai quite lar^ However, di» to 
the small s»nples <tf prirate iKmreligicHs and i»ivale oibst retigious setoff sluc^ts. these difTsren^ are 
often nai staiafcally ss^iifKant (see ^^midix B foi- siaiKlard errors of the estuna^ pr^it^. 
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Table Xl-Perceatage of 1988 dgfath gradov atteoding different types of 
mathematics classes, by type of school 







dsaBBs 


GeaecBl 
classes only 


Any 
leraedi^ class 




29.6 


17.0 


46.2 


7.1 


School type 


29.0 
25.7 
45.1 
57.9 


17.1 
18.4 

173 
&S 


47.1 
43.4 
33.0 
323 


6.8 
123 
4.6 
33 



*Faram^staKy, stadam tncloded in this taUe are osiiy those wbose malhonaiics teadnrs were suveyed. 
NOTE: BecffiseafinaM&9anx8,iDiramqriiMahragrsaddto lOOpere^ 

IMHJRCE: US. Dq)aitni^<rf Education, hteknal Oem fivEtoikm Statistks« N;:iional Ethxr^ion 
UmgHudmil Survey of 1988 (NELS:88). "Base Year Sludem" snvey. 



In lelatkm to tc^ cov^age, public setoff students ajqieared to Imve less exposure to 
algebra than Catholic school students (figure 3.1). About 60 percent of public school 
stwfents had teachers who reported that algebra was covered as a major topic in 
mathematics class, compared with 78 percent oi Catholic schod stwients. At the same 
time, a greater pnqxmkm of public school students than Catholic school students weie in 
classes where fractions and decimals were taught (68 percent of public school students, 
compared with 32 percent of Catholic schod studoitsX 

It is interesting to note that public and private schods differed with respect to die 
three most prevalent madiematics subjects covml as m^jpr topics. Tt^ subjects most 
frequently ooveied as mayx K^ncs in piiblk scIkx^ w»e ratios^percents, pobto solving, 
and fiactKMis. In private schools, however, the three most prevatent sub^^cts coveied as 
major topics were algebra, problem sohing, and integers, which may indicate that private 
schocd stiKtents are exposed to more advanced mathonatics subjects befcHe entering high 
schod than are public school stuttents. 

Differences in science topics covered were less obvious than those topics covered in 
mathonatks. As shown in Bgine 3.2, eanh sciei^ se^ed to be the most prevalent subject 
taught, leganUess of type of school, followed by w^idter and astrraKsny tx^s. 
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Figure 3.1-PmeiitBge of 1988 eighth graders whose matbematics teachers 
reported covering varmus rabje^ as m^or topics, by type of 
school 




mmmmmmmm. 
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^^^^ 




FnctifHis 



Ruio^jpments 



Geometry 




40 60 
Percent of eighth grackis 



D Priv^ iKwdig. ■ Priv^ ot)«^ relig. fl Caiholk 



Publk 



SCXJRCE^ U^. Oefwtm^of Edi^atk^. Nmkxial Ccsiier for Educatkm Stmi^ks» Nttk^ Ecto^kxi 
l ongHtirttnri Survey of 1988 (NELS:88)« ^Ease Year Suidem and Teacher^ surveys. 
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Figure 3.2-Pereentage of eighth graders whose science teachers reported 
covering vartous subjects as major topics^ by type of ^ool 




Pln^i/SMuiiuib 



Biob^/igenetics 



Entii scifificcs 



Phj^ics subjects 



Cheanistry 



Env* sci^bcean 



Sckme & society 



Persona] health 



mmmmm^ 



,305 
[314 
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38.7 
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y/mw/y^yrM/////A 



34.8 



41.6 



324 
30J 



47.9 




T" 
40 



-T- 
60 



100 



Percenl of eighth grsders 



B PrivBte. iKmrebg. ■ Private. ot}«r relig. B Ctiholk ■ Piddk 



SCHJRCE: U.S. Dqnitn^ of EdiKation, N^cml Coiter fra* Edtcatkm Swiaks, Nttta»l Edt^aiion 
Loi^giuidittd Survey of 1988 (NELS:88). "Base Year Studcm and Teacher" surveys. 
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Unlike scsnce topk; coverage, $fm difference were fouiul in the levels of exposute 
to science experiments among stiK^ts in different types of schools (figure 3.3a). Among 
students in pnvatc, mmreligicHis schools, cmly about one pocent had teadm who reported 
conducting few science experiments (Iks than one per month), compared with 42 percent 
in privioe, odier reUgious schods and about (ne-fifth in eidio' public or Cathdic sxAkkAs. 



Figure 33a-Perceiitage of 1988 eightli graders whose science teach^ 
reported varying frequencies of conducting scientiflc 
experimttits, by type of sdiool 



Science dasn 
100, 




18.2 



None or <onc/nTonth AbKitone/ntonth 



Abcait one/week 



AbomaneAdoy 



SfXJRCE: VS. Department o( Eihicaiion, Naticral Center for Education StMistk:s, I^^tottonal Edi^alkn 
Loi^itiidinia Survey of 1988 (NELS:^, "Base Year SttMlent md Teacher^ surveys. 



Private, other religious school stuctents were less likely than students in any other 
school type to conduct freqi^t science experiments (weekly or daily). Only 9 percent of 
private, other religious school stiuients ha4 teachers who reponed conducting weekly 
exponents c(»npired with 66 percent, 55 p6ix»nt, and 47 percent, respectively, of jmvaic 
nonreUgious, Catholic, and public school sttKients whose teachers reported the same. 
However, scarcity of scientific equipment did not explain Ik)w infrequently private, other 
religious school students conthicted experiments, since only about (Hie-third of these 
stuctents were in classes where little to no equipment was avail^le, and more than one-half 
were in classes where equipment was available for every one to two stu<fcnis (figure 3.3b). 
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Figure 3Jb— Percentage of 198S eighth graders whose science teachers 

reported varying amounts of scientific equipment available, by 
type of school 




SCXJRCE: U.S. De{»itii^ (tf EdtK«k», National Cksssr f(x ^nc^kn Sitfi^ks, Natioral Eckic^oim 
Uogitudkal Survey cn988 (NELS:88),"Ba8e Year Stt^IemaidT^her siffveys. 



Class Size and Time Allocation 

Students in private, other religious and nonreUgious s:hoois tended to have smaller 
mathematics and scie/ice classes than did students in either Catholic or public schools 
(figures 3.4a and 3.4b). Mwe than one-half of private, otl»r religious school eighth 
grulers attended mathematics classes (58 percent) and science classes (49 pen^nt) with 15 
<»- fewer pupils. About 40 percent of private, nonreligious school stmlents were also in 
mathematics and science classes with 15 or fewer students, compared with less than 15 
percent oi public and Catholic school students. 
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Figure 3.4a-Percentage of 1988 eighth graders whose mathematics 

teachers refiorted classes of various ^z^, hy type of school 



Mmb classes 
lOO-i 

80. 




1-15 pupils 16-25 i»}ptlB 26-30 pupils More thn 30 



■ PuUic ■ CoiMic ■ Prjvftie, olha- relig. B3 Privaie, nonrelig. 



SOURCE- U^. Depamnem of Edw^i(»i, NatKJi^I Cemer for Eduction Stmistics. NaUtmal Edm^ikn 
U»^itudinal Survey \9SS (NELS:^, "Base Yaa StaiSm. ami Teach»^ sbi^ 



Figure 3.4b--Percentage of 1988 eighth graders whose science teachers 
reported classes of various sizes, by type of school 



Science classes 
100 <i 



80 • 




1-15 pupils 16-25 pupils 26-30 pupils More than 30 



■ Public ■ CfttlH>lk: ■ Prvaie. other lelig. B Priv^ ram-dig. 



SOURCE: VS. Depaitmem o( EdiKatkm. N^«ial Center for EdiK^ioi Staimics. NmioiaJ £dt»;aiion 
Loi^itudin^ Survey of 1^ (NELS:88), "Base Year Smtte« and Tcachei" siavcys. 
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Compared with puUic schod students, {siv^, nonreligious school studrats tended 
to pB!tki]»te most in mathematics classes that met for 3 (a" fiewer hours per week (figioe 
3.5). For example, about 32 percent of eighth gruiers in private, nonreligious schools met 
for only 3 or fewer hours per week, compared with only 9 percent of public school 
stu(tents. 

figure 3^Per€entage of 1!^ eigtatli graders whose mathematics teachers 
reported Masses of wying wedtly duration, by type of school 




3 hours or less 



4 hmm 



5 horn 



6 hours m more 



SOURCE- UJS. Depanmeni of Educatioii. National Cemer for Educifikm Sl^stics, Naticml E(&K»tion 
Long^odinBl Survey of 1^ (NELS:^, "Bma Year Stuciem ma TesKim^ surveys. 



It was difficult to discern significant differences among school types in relation to 
time allocation to small groups and individual instruction. Schools of the same type 
^>peared to vary markedly. Part of the reason this may be true is that many schools of the 
same ty^ diffier in class size. Tlus factor may strongly affect how time, especially in small 
groups, is allocated. That is, if a class is sm^l to begin with, there may be very little need 
for small group instruction and, perhaps, more time fot individual instruction. 
Unfortunately, there were not enough private school students in the sample to ccmtrol for 
class si2se. 

One way to examine pattons of time allocation is to determine how mvch time is 
spent teaching the class as a whole, rather than looking at small group and individual 
instruction time separately. For exampte, if a te«;l^ spends less than 50 percent of cUiss 
time teaching the entire class, the remainder is generally spent in small groups, individual 
instructkm, or giving tests. Figures 3.6a and 3.6b illustrate the differences observed among 
types of schools for allocation of class time to the whole group in mathematics and science 
cUisses. From these figures, it ^ipears that a smaller {proportion of Qtholic school students 
than public school stwtents attended mathematics or science classes that met less than 50 
percent of the time as a whole group. For example, only 18 percent of Catholic school 
stuctents were in mathematics classes that met less than SO percent of the time as a whole 
group, c(»npared with 40 percent of public school students. Likewise, only 10 percent of 
these Catholic school students were in such science classes, compapn&d with 43 percent of 
public school student. 
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Figure 3.6a-Pemntage of 1988 eighth graders whose nrathematics 

teachers reported da^es with varying allocations of time spoit 
as a whole group, by type of school 
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SOURCE: Depamnem EdocaHion, I<teiional C^ter for Edoc^cn Statistics. N^kmal Education 
LoD^udaial Survey of 1 988 (NELS:88), "Base Year Sbident and Teacher^ surveys. 



Figure 3.6b"Percentage of 1988 eighth graders whose science teachers 
repinied classes with varying allocations of time s|^t as a 
whole group, by type of school 




50-75% of time 



>73% of ikne 



PubUc ■ Calhols ■ Private, olher relig. B Private, nonrelig. 



SCHJRCE: U.S. Dqi ai tii ieiu EdiKStion, National Cenua^ EdiK^MifHi Stioisiks. National E(hK»tiQa 
Loi^udina! Swey of 1988 (NELS:SB), "Base Yes* Student and Teacher^ surveys. 
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Amount of Homework Assigned 



A in^j(»ity of eighth graders were assigned from 1 to less than 3 hours of 
mathematics and science hcmieworic per week. However, teachers in public ^hools w«v 
more Hkdy to mprt assigning Utttehomew(aic(tess than 1 how/week) in mathematics than 
dkl teachm in Cadndic ct private, nonreligious schools (figure 3.7). For example, less 
than 1 percent Cathdic ami private, nonreligious «;hooI students participated in 
mathonatics classes where teachers assigned less than 1 hour of homeworic per week, 
ccm)i»rKi 6peroent of publk sdiool students. 

Figure 3.7-Perceiitage of 198$ eighth graders with mathematics teachers 

who assigned varying aimmnts of weekly homework, by type of 
school 
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SOURCE: US. Dqsartinent of Education, NaiiraiaJ Cotict for EdiKalkMi Siaiisiics, Naii«ial Educaiion 
Longitudinal Survey of 1988 (NELS:88), "Base Year Student and Teacher" surveys. 



Teacher Characteristics and Qualifications 

Virtually all the eighth-gnde students' mathematics and science teachers included in 
the NH^:88 survey had earned at least a baccalaureate degree. For instance, less than 1 
percent of eighth-grade students in public schools or private, nonreligious schools had 
mathematics «• science tethers who had never completed a bachelor's degree. Public 
school students were somewhat more likely to have mathematics teachers who had 
postgraduate (tegrees than were Catholic school siiKlents (figure 3.8a). The percentage of 
science temrhers earning baccalaureate and postgraduate degrees was similar to that of 
mathematics teachers, although no statistically significant school type differences were 
discerned (figure 3.8b). 
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Figure 3Ja-P^i:eiitage of 1988 ^ghtb graders with maUieimitics teadiers 
of various educaUoaai backgrounds, by type of school 
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SOURCE: U.S. DqKBCmmt of EdiH^on. National Center for &fa]«aioQ StatistK^, Natkxial Eibcatkm 
Loi^M&ial Survey of 1988 (NBLS:88). "Base Year Student aid Teachei^ surveys. 
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Figure 3.8b--Percentage of 1988 eighth graders with science teachers of 
various educational backgrounds, by type of school 
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SOURCE: US. De{»itinent oi EducadtB), istetkxial Cento- for Ef^xcmkm Statistics, Naioaal Eihicmion 
Loogitndaial Suivey of 1988 (NELSrK), "Base Year Studoit and Teachw^ surveys. 
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Differences in baccalaureate majors were observed aimmg teacters in diflosnt types 
of schools (figures 3.9a and 3.9b). In mathematics, mwe public school stwients bad 
tcaclwrs who had majwed in their teaching fjckl than students in Catholj: schools. An^ 
public school students, 43 percent had mathematics teachers who had majored in their 
teaching field By contrast, only 18 percent of Catholic school students had mamcmattcs 
teachm who h^ miuored in mathematics. Feww private, nonreligious schod studems tad 
mathematics teachers who majcaed in ediKation only than their wnintcniam m puWic 
schools (7 percent of private, nonreligious school students ccMnpared with 18 pracent ot 
public school students). Among science teachers, fiewcr than 1 percent of pnvate, 
nonreligious school students had teachers who had majored in education only, comj^red 
with 49 percent in Catholic schools, 27 percent in private, other religious schools, and 16 
percent in public schools. 



Figure 3.9a-.Percentage of 1988 eighth graders whose mathematio 

teachers had various baccalaureate majors, by type of sciiool 



Math teachers 
100 




29.0 27.6 
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in edt^atioii Oii^ sobject 
only 

Catholfa; B Private, other tdig. B Private. »mieKg~| 
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math. ed. 



SOURCE; U.S. Dci»nn«m of EdiKatton, NaiitmaJ Cctict fw Edi»aiiai Statistics, Natiaal EdiK^ion 
Longhudinal Survey of 1988 (NELS:88), "Base Yc^ SUKkmt atKl Teacher" survej«. 
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Figure 3.9b- Percentage of 1988 eighth graders whose science teachers had 
various baccalaureate majors, by type of school 
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S(XJRCE: UJS. D^aitroem of EdiM^oi}. Nsional Cmss las Educ^iifm St^istics, National Edtrcalio) 
Longiliidaid Sufvey erf 1988 (NELS:88), "Base Year Student and Teacher" surveys. 



Mathematics and science teachers, in general, tended to be very experienced. Most 
students had teachers with 10 more years of teaching experience. Regardless of the type 
of school attended, eighth gracfers' mathematics and science teachers relatively similar 
anuMints leaching experiemx. Public scho(M students, however, were more likely to have 
mathematics teachers with 19 or more years of experience (33 percent) than students in 
private, nonreligious schools (15 percent) (figure 3.10). 
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Figure 3.10^Perceiitage of 1988 eighth graders with mathematics teachers 
of varying teaching experience, by type of school 
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SOURCE VS. Depamneot (tf EchM^tioa, N^ioiial Coiter for Educmion Stmistics. National E&K:^k3n 
Loi^&iidmal Survey of 1988 (NBLS:^, '^ase Yeat StaOoA and TeactteT surveys. 
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Chapter IV 
Mathematics and Science Achievement 



In this chai^, mattonatics and science achievement test scores are examined in 
relation to tiie various ccmipcmrats of instruction that were measured in this study. Only 
differnices duu are statistically and practiodly sigmflwt (see auppendix A for a more 
detailed discussi(Hi of the method) are discussed in the text.29 Unng this method, 
di ff e ren ces <rfabc»ittla» or nM)re points in scores are ccmsadered of ;g»^ 
if the diffwence is statistically significant. The following four secticms of this chqHer 
present detailed findings for public school students, while the final section compares test 
scores for stu(^ts in diffiorat types of schools. 



Mathematics Cnrrictda 

StiH)aits who rqxnted at^nding al^ra or odier uivamxd classes hmi, by for, the 
highest achievement test scores, while students who reported attending remedial classes 
had die lowest scoes (tabte 4.1a). In addition, acc(»ding to another repent, students who 
were in algebra or other advanced mathematics classes were mine than foar ^mcs as Ukg^ 
as stuitents in regular madi classes to be proficient at high-level mathematics proUem 
solving (42 pereent versus 9 p«cent).^ While it is mie that high-ability students are more 
likely to be placed in al^lm or other advanced mathematics classes, jt^c^nents about a 
student's ability may te^ to eariy segregation of stuctents into different class tevels m 
tracks. Research suggests that the ways in which elonentary schools (^ne alnlity may 
reinforce stuttents' own perceptions of their proqiects for achievement^^ 



^^ealers shwiW bear in mind that the ^hievemeni findings repcmed here are frran cross-^tionaJ dm 
Tt^refioPB. i^liCT Ae cUrectkM irf" die ass)d^k]fu nor 

5°Rock, D. J. Ptollack. and A. IMner, The Tested Achievement of 1988 Eighth Graders (WashniMoo. 
D.C.,NCES.91460 report). 1991. v hs . 

^U. Oakes. « al., Multiplying IfteqmHties (1990). 
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TaMe 4.1a-Average mathematics achlevemeBt t^ scm^es of 1988 pi^ic 

school ei^th graders who repm-ted attending various levels of 
mathematia dasses 



Total* ^9.6 
Mathematics class type reported by students 

AlgeMidvaDced 56.9 

EwKhed 

General only 

Any r»iiedal 42.2 

umbers were anveyed. These scores differed very linte from flie average for ihc attire sti»fem sam{de. 

SOimCE: U.S. Depaitmem Education* National Oent^ to Education Stat^ 
Longiiudiial Smdy of 1988 88), "Base Year StiKtem am! Teacher 



Students participating in mathematics classes where their tead^ repofted that 
algebra was covered as a ma^ tojpic scoied significantly higher than th(»e in classes where 
other subjects (including ratios and percents, nactions, geometry, and measurement) were 
repealed as major topics (tabte 4.1b). Students who were in mathematics dasses where 
tractions or n^asurement woe cov«ed as majm' tof»cs had hswes sones than stixients ^ito 
w«e in clasps wl^ teacl^^ reported covering pn^lem solving, inte^^ or probability 
and statistics as major topics. 



Table 4.1b-Average mathematics achievement test scores of 1988 public 
school eighth graders whose mathematics teachers reported 
covering various subjects as migor topics 



Total 49.6 
Sid>jects cowred ^ majo- K^cs rq)ortcd by te»:ha:5 

Ratios Old p«(^ts 48 J 

Pn^^m staving 50.5 

Ime^efs 50.6 

Inactions ((^mon and decimals) 47.0 

Al^l»a 52.7 

Ge(»netry 49.4 

N&asia«i»m 47.3 

Probability and statistics 50.4 



SOURCE: VS. D^nrtmem of Education, National Center for Education Statistics, National E diicmi ff Ui! 
Longitu(fo»I Study of 1988 (NELS: 88), "Base Yem SixO^ ssa Teacher" surveys. 
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Science Curricula 

There were obvious dif!erences in the achievemem levels of snntents w1k> had 
viffk>a8 levels of eiqionne to scttiice experin^ts. In a rqwn by the Ai^ 
forthe Advancgmoit of Science on sdaicehteracy, one of the miffl^ 
sdenoe edocatkm r^bnn was to ^igage stucteits nnne actively; that is, to give ttoi the 
omKStunity for **... collecting, siting, and cataloging; ob^^g, iK>te taking, and 
sketching; interviewing, pdling, and surveying; and using hand lenses, microsd^jes, 
t henn om e t ei s, cameras, and odier cc»nnion instnnnents.*^ Innovative pmrams suppoaled 
by it» National Science Foundation have (temonstrated that the benefits of hamts-on 
sdence may he greatest fm- disadvantaged students.^ In addidon, dus type of sdme 
education l^lps siKh students make greater gains in oral language and re^hng readiiKss 
than thdr peers who do i»t paxtkipaie.^ 

The science ach»vement test scores shown in table 4.2 illustrate the fact that higher 
achieving students temled to be in science classes in which teachers r^xsited cmiducting 
fiequent experiments. Students in classes whoe experiments were ccmducted tess than 
once a mcMitb had lower sa»es than stwknts in classes where experiments were conducted 
weekly or daily. 



Table 4.2— Average sdence achievement te^ scor^ of 1988 public school 
dghth graders whose scioice t«ichers rep<M'ted varying exposure 
to scientific experimentation 



Nundierfrfsctoiceexperimei^caKhicted Sc^x ta» scoiik 



Toial 49.9 

N(»earteffithaD(»iepa'momh 48.0 

About one per month 49.0 

AboaL(mpa^iKek S0.8 

Aksostcveiy day 51.6 



SOUKCE: VS. Dcfomm of Educ^km. Nuk»ud Cen^ BAimadm Stad^ks^ Natk^ml E(hii»tk]oal 
Longitnfinal Sti«ly of 19^ (NELS: 88). "Base Ye^ Stutfent and Teacher" surveys. 



The lelaticmship of stwfent Khievement level to the sc^ice subjects covered as major 
topics was not as obvious as that seen for mathematics. Students whose teacho? rqxnted 
covering cheraisiry as a majw topic tended to score slightly higher on the achievonent test 
in science than they did in some other topics (table 4.3). However, the only difference 
approaching practical (and statistical) significance was between classes where diemistiy 



^^Amokao Associaticm for the Advancwncm of Science, Science for All Americans (a project 2061 report 
oa tl» Uier^ goals in scioKre. mathematics, and technology, AAAS jHiblication no. 89-OlS., 
Washmgloii, D.C^ 1989, 147). 

^Jlie Hwyard EducaUan Umr, "When Do Kids Do Science?" 6(3) (1990). 

^J. A. Shym»isky, '*WhM Research Say8..iiboul ESS, SCIS, and SAPA." Science and Chil^en 26(7). 
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was covered as a mm topK compared with those where personal health was covered as a 
majffl- to^ (fiCfxt of 50.5 versus 48.1). 



Table 4J»Average seience achievemeiit te^ scores of 1^ public scbool 
elgbtb graiierB iiaiticlpatiiig in sdence classes with various 
Mbjects covered as major topics 



Total 49.9 

Esft scieacc 49.6 

WeasherfasaoKxay 49.5 

Enviromaeuri smce/ocaaogfafiiy 49.5 

Cbesiistfy 50.5 

Vmta phy^ sublets* 49.9 

Aftxnictiwofy 5a2 

S ci e n ct itecte y 49.3 

UamnWck^yfgeax^ 48.9 

ViBBSshmna^ 49.5 

FfenoBalliealth 48.1 



*Etectacily, mechanks, heat, or c^^cs. 

Loi^iudiiial Study of 1988 (NEI^: 88), **SasB Yeff Stodem Old Teacber^ 



Teacher Characteristics 

Students* average mathematics and scknce standardized achievement test scores in 
relation to teacher education and expnbnce are stown in table 4.4. There did not appear to 
be an associatkm between highest (^ree esned by teachm and studem achkvoimnt level 
in either mathematics <x sc^i^ Howevo- students wtose teachers majored in mathematics 
fffl- dieir baccalaureate degree )»d a higher avm^ sctse (51.1) than diose whose te»:hm 
maj(»ed in either education (n»an scoxc of 47.1) or a non-mathematks subject (mean score 
of 47.4). The same relationship between teacher baccalaureate degree and student 
achievement was not fouiul for sconce. 

The number of years oi teaching experience that student' mathematks teachers had 
tended to be somewhat assodated with stiHknts' test sccHes. Stud»its whose teachers had 
taught 10 or more years h«I an avera^ scc»e of 50.0, while stuctents whose te»:hers had 
taught for 3 or fewer years had an average score of 47.5 (a difference that is statistically 
significant and apiHoaching practical significance). The same relationship was not found 
for science teacheifs. 
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Table 4.4-Average mathematics and science achievement test scores of 
1988 public school dghth graders in relatkm to teachers* 
education, teaching experience, and preparedness 



AtethemBito scores Scieiioe scores 



Total 49.6 49.9 
Hi^es degree esmed 

Bachelor's 49.3 49.9 

PiDslGiBcliiate 49.9 50.0 

NbDegree * • 

Badielor'ssiAsect 

Mitfored in sidgect taught Sl.l 50.0 

Minored in sa^ea iraiht 49.9 50^2 

49.0 



M^Nvedioeducatirat 47.I 
Moored in other subject^ 47.4 



49.9 



1 to 3 47.5 49.2 

4 10 9 49.2 49.6 

lOormore 50.0 50.2 



Pevm thai SO sOKteKs. 

'h^cachers fi^ diis cal^ory if matbeniMics mhm dkl not mi^ 
did not ronrar 01 scko^ 

SCXJRCE: VS. Dqnrtment of Eduction. Natiot^ Centra- for Edw^ksi Stati^k», Natknul Echx^omd 
Longitucfinal Study of 19M (NELS: 88). *3ase Ye» Studem and Tea(dier" si^^ 



Classroom Characteristics 

OassRxmi chanicteiistks ami their relationship to 
shown in tabte 4.5. It a]^}ears that stixfents in small mathematics or »:ieiH:e chisses (1 to 15 
stiMfents) Imd lower ach^vement test ssx^s than dkl students in classes with 16 to 25 cr 26 
to 30 studcnis.35 This finding seems contrary to current beliefs abcnit tte benefits of snail 
clas^. However, there are imiications that in public schools small groups may often 
consist of low-achieving students and are used for remedial instiwtwn. For example, in a 
recent report, it was maintained that students in COTupcnsatoiy and remedial piograms 
received mstruction in smaller groups (x classes and spent large amounts of time engaged 
in seat work «:tivities.^ 



3*Thc samiite of students in science classes with either 1 to 15 pupils w in classes with mm than » 
stttdeMswastoosffiaOtorindastati^icaUy signiTicani dilTerence between the average scores of stodemsm 
classes (rf* there sizes. 

'*L. Asd«50o and L. PdlicCT, "Synthesis of Research on Compensatory and Remedial Educalini *• 
Edacattoi Leadership, (September, 1990) 10-16. 
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Table 4J-Average mattematks and sdeiice achievement test scores of 
1988 public school eighth paders participating in mathematics 
and science classes of different sizes and various allocations or 
dass time 



MtifaaaatKS semes 



Sdeocesooves 



Total ^^-6 ^9-' 

1 to 15 studcne ^9 J'i 

16«>25 50.1 50.3 

26 to 30 *9.6 50.1 

Moiethan30 50.6 49.5 

HoiHV«veekcbssimset$ 

3 «- fewer 50.7 

4 50.8 50.1 

5 48.9 49.3 

6 or nxjre 47.1 



*Fcwer thai 50 snKtenis. 

SCnmCE- U.S Dq»ftlnmcrfE<hlcalion.^felk»»lCfell^fiwE<^^ 
UMigilwfinal Study of 1988 (^ffiLS: 88X "Base Year Siwtem aid Te^^ 

Another unusual fimiing is that students who were in mathematics ot science classes 
that met for fcwa hours a week (3 or fewer) sccsed higher on achievement wsts than did 
students in classes which met fw 5 w more hours a wedc (for scfencc), or for 6 or more 
hotffs a wedc (for mailKsmatics). A relatively smaU percentage of stuttents were m cla^ 
that met fw 3 OT fewer hours (about 8 perccait fw math and 10 percent for science). It has 
also been reported that schools qualifying for Chapter 1 funding (primarily high-povmy 
sc1kx>1s) spend more time on mathematks and science.^' 

High mathematics achievement test scenes temkd to reflect students whose leachcra 
assigned 3 to 4 hours of hcMnewcsk per week. As shown in table 4.6, ttese students scored 
higher than those in classes with less than I hour of homework assignwi.^^ 



37;. Oikcs (1990). 

58Thc s»npte <rf stu(tents in classes assifKd more than 4 hours ol homcwwk was too sm^I to 
sUrtisticaUy significam diff^ence between these tmi^is and those assign^ tess than 1 hour. 




Tabte 4.6— Avera^ matbematks Md sdeace achfevemeiit test scms of 
1988 public sciiool eighth graders whose teachers assigned 
difTerent amounts of homework 



Mathematics scons 



Scieiice scores 



Total 



49.6 



49.9 



Hours of homewoaic assigned per week 
Lessdnn 1 
1 lotessihan 3 
3to4 



48.2 
49.6 
51.9 
51.3 



48.5 
50.5 
50.8 
48.6 



LoQgitiKfinal Study of 1988 (NELS:88)>'3ase Year Statfemsid Teacher" surveys. 



Achievement Test Scores in Public and Private Schools 

The type of school eighth grs^rs attemied was also a^xnated with die achievement 
level of students in both mattematics and science (table 4.7).^^ In mathematics, students 
attending public schools hid low^- scores than dghUi gnders from any of the thiee types 
of private schools. The smallest difference (statistically significant and approaching 
jmtical signifluuice) was betweefi CadKiUc and public school students (avmge scoie of 
52.3 compared with 49.6). Private, nonieligious stmtents bad higher scares than either 
Catholic or public schocd students. Tte diffoences for scknce were not as great, though 
private nonreligious school students sewed higher (average score of 55.7) than public 
school students (average scoie of 49.9). 

When interpreting tlwse results, however, it is important to bear in mind that the 
student pc^lations attending jaivate schools are often very different fn»n those in private 
schools. For exampte, in the NELS:88 survey, it is apparent that public schools serve 
much higher ];»x>portion$ of mincmty students, snuients with limited English proficiency, 
and students from single-parent families.'*® 



^^These sccHss differ from those presented in another lepon puUisM 

Profile cf Schools Attended by Eighth Graders itt 1988 (September, 1991). The scores in that report 
iqaraenied school-leve! averages rather than studem-ie\%I averages. 
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Table 4.7~Avenige achievemest test scores of 1988 eighth graders in 
difTerent types of schools 





MunCIIfSUCS SCuivS 




Toial* 


50.1 


50.2 


PuUic 


49.6 


49.9 


QHlwlk 


52,3 


51.5 


Rivate, other rdUgtoi» 


55.4 


53.2 




57.8 


55.7 



w<TC surveyed Lflxwwe, the scicnc* scores arc 
These semes difTeied voy little (e.g.. incHe 
ssmpHc). 



SOUR(^ US. Dqjamnem of Educaiioii, National O^ter for Education Statistics. Natitmal Educational 
Longitudiiial Study of 1988 (NELS: U), "Base Year Student and Teacher" surveys. 



Chapter V 
Summary ami Conclusions 



This stu^ has [Htsented a descriptive jwDfite of mathematics and science instnictkm 
oy 1?88 eighth grad«s.4i A number crfcunicular and cIasm)om characteristics 
fitoro^t to !» mpcHtent imlicatore erf mathcma^ 

Tljcse included mathwnatics class level; m^ ti^ covwcd in mathei^ 

Classes; exposure to scwntific expmmentaticm ai^ resources available for science 

assigned. l^HTOver. se^^ 
Mathematics Cuniculum 

K-..*^*^ ."^^ ^ cuiricuhim, ^ major factors that dianicieriied more advantaged and 
JfSSL^S^'^l^f were die level of the mathematics class(that is, 
ai^ra^i^ra;wcd c^ses as compared with gei^ral, or remedial classes) that students 
i^jsted attaiding and t^un to al^bra as repeated by mattematics teacl^ High^ES 
JSli^'**'*?^^?^."'' were far more likely to attending algebra OT^a«»d 
^ ^"^'^^ to^ «Au5ving stiKlents. Snl^ts who re^ atteiK^ d^ 
classes, however. tt:counted fw only about onc-thiid of eighth AfStTof 
sn^te repeated attcnefing either pneral nanedial dassS. In ti^cU^, Se^ 

inte^ and geomeoy. aU witii relanvely equal intensity. These findings sumxm those S 
tiie Second International Mathematics Study which found the AmctTcan^th^^ 
cwTKuh^^ anthmctic driven" with low inttaisity or »nphass on individual topks.-« 
mwc sndents who r^xa^xi attending algelaa or advanced nJad^atics classes, 

LOSS'S? 

i^Sn^^^ ctementaiy topws. Thus, not only were ttese stuetents receiving 

SnSfS?«i"."'T. f«y ^ "'ore intensive cover^of SI 

topics bcmg taught While it is true diat high-abiUty ftwients are more Ukelv^ bc^ 
advanced classes, tite distrilaiticai of students into different levels of Ss if not alv^is 
S^ii'S.?^ **f^." a peat (teal of overiap of ability within class levels.^ Thus. 

iStSJ^JT^"^*^ °^ ^ ^""'^ I»«vent that stuint fimi 

gettmg the necessary laeparaticm to study Wgh-schod fevcl math«natics. 

Science Curriculum 

B^use eighth gmte science education is less clearly cfefii^ dian mathematics it is 

highest achieving students in mathematics stiriy algebra with the greatest intensity.^ 
^i^liStiriSL!:!!^!; " ^-J^^ °^y' ^(of^, whUe associations beiweco instmcUoaal 
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science however, toe is less concentration in any one area, to example, the m«t 
S^i^t ttSSw^a^in eighth-grade sdence classcs was earth science, Howeyw.o^ 
^J^^tiSSS S^kdSss in which flieir teacher reputed coming^ 

X t«S^in •liids^" dasses wl^ 

C^SSS experiments, were much more lil^y to score higher on the science 
^uevcn»nt test, and also to be economicany advantaged. 

Teacher Cliaracteristics and QualifScations 

The results of this study su^st Aat 
teacheis are weU educated airf expcrtenccd A majoniy of the 
v^sioevcd had at least a baccaUiureaie degree ami n^^ 

IS^^^^5nS5»s wS found among grouj« d students in retotion to tl^ 

JnSStiwS^icm* teach^'s bac?ataureaie m^ teaching expcn^a. to 
SSe low-SES and mimmty students ww m«c likdy to have teachers who did n« 
S^'ite sub^t^ taught In addition, these stwtents were also more hkely to have 
teach«« were less cxpeitenced (1 to 3 )«ars of teadung). 

Classroom Characteristics 

More modest differences were chs&ved among different gwups of stilts fw ^ 
«her SSSSS conditimis examiited in this study. Oie si«:h finding was that tow-^ 
SKSty^ts were more predominant in smaller "^^f '"^^f 
wtere teodters devoted less than 50 percent of the time to whde-group mstniction, ITu* 
m^ndicate that anallcr classes or smaU groups within classes focus more on remedial 
tasks than on inquiry-oriented activities. 

OassroOTi resources such as calculat(»^ and cwnputais wre used by only a smaU 
percentage of eighth-grade students, to example, mac than 60 ^rcent ^Jj^^^ 
SSSsmato (ff Scn5 classes had no access to mtoocomputM|, Even m ctoses whoe 
smd^ had access, few students actuaUy used the canpuim. S^r-ilarly. only aba^t 44 
percent of students participated in mattemadcs classes wl^ ci Jcuiaows were used and 
among these students, only about cMte-thiid u«d tiiem mOTC than once a week. 

School Type Differences 

The mathematics curriculum of students attending private, nonreligious schods 
tended to include more algebra and less instruction in m«« elementary topics swhw 
fractkms than did the curriculum of pubUc schod stuctents, to example, about 58 Parent 
of private, nonreligious school students reported atten^ng algebra w advanc^ 
maSematiis classesf compared with only 29 pcn»nt of pubUc schoci strntentt. mite 
SriaTp^^ of CathSic and public schorf students rcport«i attendingalgcbra or 
SSaS^dSXriatics classes, the i^hers of atholic sctool students reported covenng 
algd>ra as a major topic nuse than public school teachers. 

Within the science curriculum, a greater percentegc of private. »»?religioussc^^ 
students were in science classes where teachers rep(Hted conducong expenments frcqucntiy 
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(weekly or more) dian stiKtents in jnivatet other idigioiis schools. In fact« stiKiaits in 
private, other religious scNwU appeared to have the least exposure to scientific 
experio^maticHi (thiee-quanas att«!ded classy wheie experiments were c(»iductBd (»ce a 
mcntfa cff te^). 

A few differences amcmg schocd typ« in rdatifm to teadier charBCteristks w^ 
in this study. For example, stmteits attending public schocsis were more likely to have 
matfaraiatKS teachss who had mi^^sred in maffionat^ dian did Catholic schod ^luJents. 
Cattolic schod stwtents, m the other hand, woe more Hksly to have roathonatics <»* 
^nce tei^hm who hiKl m^<xed in education only (almost one-thiid) than private, 
n(mreligiott& : J^xd stodems Qess than 7 percent). 



Opportunity to Learn 

Hnall^, tte results of diis stiHiy sui^wrt the r^aich of Oakes and mhers who have 
fcwnd cimsistent evidence of unequal qiportunities to learn mathemati^ and sciei^ in 
American sctools.^ In the NELS:S8 survey, k>w-SES and mimmty students were miK;h 
m<»e likely to rqwrt attei»iing remedial mathematics dass^ and were much less likely to 
repot attRKling science classes where £reqi»nt expoin^nts me condiKted. In addibc»i, 
this analysis indicated that there was a disproportionato number of low-SES and racial 
mincmty students who b^ madiematics and sciem^e teachers with the least amount of 
experwnce (teaching no more than three years) and who were less likely to major in the 
mid they tau^ 



^J. Oakes, 1990. 
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Appendix A 
Methodolc^ and Technical Notes 
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Sample Design 



Hie N£LS:88 base year study employed a two-sta^, stratified rantom sample design.^^ The 
p(q>ulation of K;hods was restricted to 'Regular" puMic and private schools with dgfath graders in 
the United States. Excluded ftom the sample woe Bureau of Indian Af^urs (BIA) schocub, special 
education schools fen* the han(ficaj^)ed, area vocational schools diat do not enrdl stutots direcdy, 
and schools for dependents of U.S. personnel overseas. 

In the first stage of the sampling process, 1,052 schools with eighth grates were used for the 
NCES-sponsored core sample. In c^a to ensure a balanced sample, schools were stratified by 
region, urbanicity, and mimirity percentage i»ior to sampling. To n^kt the sample mcse usefuH for 
policy analysis, private schools were oversampled. Just under 70 percent of the sample schools are 
original selections, while 30.4 pocent are replacement schools (schools drawn from the sampling 
stratum to replace an initial se^tkm that rduWd). 

The second stage of the sampling process was die selection of siu(tents within schools. In 
this stage, stmtents who were jiKigol by a repiesentative from the sckwl as imat^ to oamplete ti» 
survey instruments were i(tentified. Speciflcally, students kientified as mentally handicapped, 
having physical or emotional problems that would seriously int^fere with tiieir alnlity to complete 
the survey instruments, or having a language barrier interfering with their completicm the survey 
instruments were exclude from the sample. AbcHit 5.4 percent of the pcHential sample was 
excluded for diese reasons. Of tiiose students who were excluded, a majority (57%) were excluded 
for reason of mental disabilities, witii most of the rest (35%) exclude for langua^ reasons, and a 
small number excluded becau^ of physical disabilities (8%). Again for pdicy analysis reasons, 
stu(tents of Hispanic of Asian or Pacific Islanckr (A/PI) origin were oversampled. This 
oversampling was spons(»ed by the Office of Bilingual Education and Minority Langua^ Af^drs 
(OBEMLA). On average. 26 students were sampl«i per school. This two-stage process resulted in 
ihs incluskm of over 26J00O eighth gr^lers in tii^ sample. 

Teachers ami xhod administrators also participated in N£L^:88. Te»;hers were setected m 
a pre-assigned basis in two of four subject areas — mathematics, science, English, social studies 
(histcny/govemment). Each school was randomly assigned to oi% of the followmg ccHnbinations of 
curriculum areas: mathematics aiKi English; madiematics and social studies; science and English; 
and science and social studies. At any school, e^h sampled student's current teiH±er(s) in each of 
the two (ksigned subject areas was selected to receive a teacher questionnaire. This selection 
procedure was designed to ensure repre^nmtioi of mfUi^matics car «:^n^ currknilum and English 
or social studies in all schools. Using this c^ign, the number of teacher resptmdents was expected 
to vary dq)ending on die size and structure of tte eighth grade at a piuticular school. An aven^ of 
five teachers per school participated. Over 5,000 teiK;hers filled out stuctent-specific evaluations for 
a total of 23,1 88 sample students. While the teachers were m)t selected as a representative sample, 
their evaluations of sample students are linked to the specific stu^t recoids, as are parent ami 
school administrator refXHts. Finally, the school administrator (principal <x h^dmaster) of each 
sample school was asked to complete a school administrator questiomaire. A total 1,035 school 
administrators completed school questionnaires. 



*^V.S. De^mmmni of EdiK:aiion, NCES, B, Spencer ct al.. "National Edimkni Longitudinal Sludy of 1988 
(NELS:88) Base Year Sample Design Report" (1990). 
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Data Limitations 



The taiiget populatkm the base year survey consisted of all public and private schools 
containing ei^th gr>'* ^ in the SO states and the DistrK:t of Odimibia. Excluded from die sample 
were Bureau of Inoian Affah:s (BIA) schoob, special ediK»ti(m scbods for tiw handicai^ied, area 
vocational schools that do not enroll students directly, and schools for dependents of U.S. 
personnel overseas. In acklidon, students excluded fnmi the sampb included those with severe 
mental handicaps, students whose command of the English langua^ was not sufiftcient Ux 
unckrstanding the survey materials, and stu(knts wiUi physical or emotUHial problems diat would 
make it unduly difHcult for them to {HUticipate. Given then limitations, users of NELS:88 data 
shcnild exeid^ caution in interj^eting fimlings for ceitain groups. Fbr example, it is estimated that 
approximately 10 percent of Amerit^n Indian children attend schools that are affiliated with the 
BIA. Thus, the estimates for this sul^x)pulation may not be reiaesentative. 

In diis analysis, data from both the student and the tead^ ccnnponents of the survey were 
used The teacher ccnnponent of the NELS:88 survey, however, does not constitute a nationally 
representative sample of eighdi grade teachers. NBLS:88 teachers were not indepemtemly selected 
ami their inclusicn in the sample dq}ended upon their linkage to a stucfent who was selected for the 
survey. Tl^refore, in diis study the student is ths basic unit of analysis: die mathematics and 
scknce instriK^on characterisdcs were analyzed in reladon to sni(knt-teiu:ber pairs. Aj^jroximaiely 
half of the students surveyed hid a madi teacher surveyed (1 1,414), while ttm oUier half had a 
sc^ice teacher surve)«d (10,868). Overall, a^^noximately 91 percent of die students surveyed had 
either a math or science teacher surveyed. 

The mathematics instruction component of this study is based upon only Uiose students 
whose math teacho* was surveyed, while the science instruction component was based upon only 
those whose science tethers were survey^. Since the teacters were randomly assigned at 
school level, die students had an equal pn^bility of having eidier a math or science teacher 
surveyed, and thus, each group should be equally representative. 



Accuracy of Estimates 

The statistics in this repon are population estimates (terived from the sample described in die 
preceding section. Two broad categories of error occur in such estimates: sampling and 
nonsampling error. Sampling error occurs because samples are not populations. However, the 
nature of the error depends upon the sample design, and the error properties of many types of 
sample designs (inclmling two-sta^ (ksigns such as the one used in diis stiKiy) are known. 
NcHisampIing error occurs not only in sampte sinveys but also in population <^suses. 

Nonsampling error may arise from a number of sources, such as the inabili^ to obtain 
cooperation fnmt each sampled %hool (school nonresponse), the inability to obtain mfcmnation 
from each sampled student in ax>perating schools (student nonresponse). A third source of 
nonresponse contributing to nonsampling error is found at the item level. (Cooperating students 
may not have answered every qiwstion in the survey. In addition, ambiguous (tefinitions, 
differences in interpreting (Questions, inability or unwillingness to give correct information, 
mistakes in r^iroding or coding data, and other errors of collecting and processing the data can 
result in nonsampling error. 

The prrcision with which one can use survey results to make inferences to a population 
depends upon the magnitude of both sampling and nonsampling errors. In large sample surveys, 
such as the N£LS:88 stiKiy, sampling ern^ are generally minimal, except when estimates are 
madi for relatively small subpt^ations, such as fcnr American Indians (N=31S). 
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The nonsainpling eiTors are more diffunilt lo e^matt. The males' sources of nonsampling 
em»- considered were schod, sUKtent, and item-level nonrespCHise. The NELS:88 base year 
student r^xmse rate was above 93 percoit and the item respoi^ rates within instmments, for the 
items used to develop the estimates in this report, were above 9S.3 poncent The weights used to 
^iriiiiitw enimates were omstn^ted in a fadikjii that ccanpen^ied for histrument iKXff^xmse. 
Weighting [Hocedures are exj^aiind in the NELS:88 Base Year Student User's Manual.^ Tte 
small bias (hie to iKMueqxxsse is documented in the NELS:88 Base Year Sample Design Report.^'' 



Statistical Procedures 

The ^stical cc»nparisons in this repoit were based cm the t statistic. Generally, whedier the 
statistical test is considered significant or not is determined by calculating a t value for the 
difference between a pair of means m {Boportions and ccmiparing this value to publish^ tabtes 
values at certam critical levels, called alpha levels. The alim level is an a priori suitement of the 
probatnlity of inferring that a difference exists when in fact it does not 

In onter to mate proper inferem^ ami intenHetatuxis from the statistics, a number of iisiKS 
must be tept in mind. First, c(»nparisons r^ulting in large t statistics may appear to moit special 
attention. This is somewhat misleading, since the size of the t statistic depends not only cm the 
d>serv^ differences in means or percentage being compared but also on the number of 
respondents in t^ categories used for c(»iipaii$(m, and on the degree of variability among 
re^omlents within categories. A snail diffierence compared across a large number of respondents 
could result in a lai^ t statistic. Sec^ul, wl^ multiple statistical comparisons are made on the 
same data it beccmies increasingly likely that an indication of a p^ulation diffierence will be 
erroneously given. Even when there is no difference in the pqjuladon, at an alpha-tevel of .OS 
th^ is stiU a 5 percent chance of declaring that an (^>served t value rei»esenting one c«nparis(m 
in the sample is large enough to be statistically signiHcant As the number of comparisons 
increases, the risk of making such an emn* in inference also increases. 

To guard against enxM's of inference based upon multiple comparisons, the Bonferroni 
procedure to correct significance tests for multiple contrast was used. This method corrects the 
significance (or alpha) level for the total numbo* of contrasts made with a particular classification 
variable. For each classification variable, there are (K'^(K-l)/2) possible contrasts (or 
nonredundant pairwise comparisons), where K is die number of categories. Fo€ example, since 
SES has four categmes, K=4 and there are (4*3)/2=6 possible comparisons between the 
cate^vies. The Bonferroni i»xx»dure divides the alpha-level fcs- a single t test (f^ example, .05) 
by the number of possible pairwise comparisons to give a new alpha that is ccmected for the fact 
tiwt multij^ c^trasts are being made. 

Standard errors for the estimates in each of the tables are presented in the appendix. The 
standard errors were calculated using the STRATTAB program, which uses a Taylor series 
api»oximation to calculate standard errors based upon complex survey designs.^ A version of this 
pn^ram is available from NCES upon request The standard errors rep(»ted take into account the 
clustering in the sampling procedme; they are generally highn* than standard errors calculated 
under die assumptions of simple ramiom sampling. 



^.S. Depanmem of EdiK^atikm. NCES. S. Ingels et ai., "N£LS:88 Base Student Componei.l i>3ta File Usm 
ManuaT (1990). 
^Spencer el al. (1990). 

^ Ogcten, "SnaiTab User's Guide." MPR Associates (1989). 
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Interested readers can compute the t statistic between estimates from various subgroups 
presented in the tables using the following fOTmula: 



t= PI P2 

SQRT (sel * sel -I- se2 * se2) 

wt^re PI and P2 are the estimates to be ccmipared and sel and se2 are their crarespcHKiing 
standard errors. 



Effect size (used in Chapter 4) shows the mean difference in terms of standard deviation 
units. Effect sizes were calcu&ted by sulMra;ting tiie two mean estimates being compared and 
dividing by die total standard cteviation. The use effiect size allows one to ccmipare mean 
differences among groups even when the tests are on different scales. In addition to allowing for 
scale-free comparisons, the effect size yields an estimate of the size of the difference that is 
unaHected the sample size. White many contrasts will be statistkally signifkant given the laige 
sample sizes, <Mily a few may reach prmnical significance. Effect sizes in the .10 to .20 of a 
standard deviation range are considered small. Effects sizes between .3 and .5 of a standard 
cteviatifMi are oxisktod to be in the **me(tium" eff«n nzs range and to be jnactically significanL^' 
£ffi»ct sizes that amiroach a full ^amlani deviati(»i are considoed quite large effects. Using the 
stamJaidized formula sane in this report, we know that the mean is 50 and standard deviation is 
10, thus we consider any difference in effect sizes of 3 points or more (.3 of a standard deviation) 
to be sta&..dcally and pr^cally si^ficant 



Variables Used 

Classification variables were selected to de^nibe student characteristics such as xx, race- 
ethnicity and socioeconomic status; school char^terisdcs such as region, urbanicity, and school 
type; and mathematkrs (S science class char^rteristks such as class type, ami test quartilu for each 
student. Most of these variables were taken directly from the stu(^nt data file. The following 
classiflcati(Hi variables were used in this repcMt. Hie names in parentheses are the variable names 
that appear on the public use tape if differ^t from the label. 



Classification variables 
Weight (BYQWT) 

Calculated from the design weight (RAWWT) for the student questionnaire adjusted for the fact 
that son% of the selected students did not complete the questionnaire. 

Sex 

(Male^emale) was taken first from the student questionnaire (item 12). If this source was missing 
«* not available, then the sex variable (nm school rosters was used. Any records with this variable 



*^3rf»eii and Cohen, Applied Multiple RegressionfCorrekuion Analysis far the Behavioral Sciences. New Yoit: 
John WUey (1975). 
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sdU missing had sex imputed from the respondent's name, or if that could not be 6ow 
unambiguously, the value for sex was ramtenly assigned for the purpose of constricting this 
composite. 

l»Male 
2=^^emalc 

Race 

Also was constnKted from several scHuces of inforaiatton. The first source was tte student self- 
report (item 31A). Secondly* if die student infbimatkm was missing, data from the parem 

Suestionnaire were used. A sniall pcrcmtage of stialents who used the American Indian/Alaskan 
lative categofy hm whose parents respon&d *SvUte iK>t Ifi^>amc*' were lecoM 
HinMuuc** after a subsami^ of die parents was int^vkwed as a fmihia d^ck of d» validity of 
student responses. The race cat^Ems me A^m/PKifk Islancter, Hiqmnic, itgaidte^ ci race; 
Black, not of Hispanic ori|in; white, nm of Ifioiank raigin; and American Indian or Alaskan 
Nidve. Although id»»iflcat8>n as members d diffeim His^«nic and Asian/I^ctfk Islander radal- 
edinic subgroups was reported by students, diese subgroup pocenoges are not presented in this 
report. 

IsAsian or PKific IslaiMte 
2aifi^mnk, regaxdless race 
Ss^lMk, not of Hi^NUiic origin 
4sWhite, not of Hi^Mnic origin 
SsAmoican Indian or Aladum Native 

SES (BYSESQ) 

(Socioeccfflcmiic status) was constructed using the following parent questionnaire data: father's 
educmkmal levd, mother's e d u cati on al level, fadier's occupation, nKidicr's occupation, and family 
income (data coming finsn parent questi(mnaire items 30, 31, 34B, 37B, and 80). Educational- 
level data woe recoded as for die componte PARENT EDUCATION. Occui»itional data were 
recoded using the Duncan SEI Kale as used in HS&B. Each non*missing component was 
miKlardized to a mean of 0 and a standard deviation of 1. Non-missing standardized components 
woe averaged, yielding the SES composite. 

For casN whone all jmrem data ct»nponentt woe mining (8.1 pocrait oi tte partkdjnnts), sti^nt 
data were used to compute the SES. The first fotn'ctmipoi^ts fh»n die stt»tent data are the same 
as die components used fn»n parent data (in otl^r wofds, edi»ati(»i-tevel data, i^s 34A and 
34B, similarly lecoded; occupational data, items 4B and7B of indent qw^ionnaiie part one, also 
recoded). The flfdi component fo^ SES from die stu(^t data cmisisted of summing the non- 
missing household items listed in 35A-P (after receding "Not Have Item'O. calculating a simple 
mean these items, ami t!^ ^andardizing this mean, ueightor more items in 3SA>P were non- 
missing, this compcment was ccmiputed; (Hherwise it was set to missing. All ccHnpcments coming 
from the student data were standmdized. Non-missing standffldized components were averaged, 
yiehiing the SES composite for those cases where parent data w»e either missing or not available. 
Tte sn^ent data were used to construct SES if all compcmrats l»sed on parent data w«e mis^g 
and at least one component based cm student data was not missing. Otl^rwise SES was set to 
missing. The actual range for SES is -2.97 through 02.56. SES is divided into quartiles, with 1 = 
lowest and 4 = higl^t In this report the mitklle two quartil^ were cdlapsed. 

l«Highest25% / 

2<=Mkidle50% 

3«I-owest25% 
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SchtH^ type (G8CTRL) 



Classifies U» sdiool into out four sampling strata puUic, Cathdk:, imtepoident (private, 
mm-ieliQOiis), or odierprivaiB (r^gbus omcr tium Catholic). Scmie of this inl^atioa was taken 
directly finom tte QED nk is a standaid sdiool universe 

Data, and o^ielates weU with the 0(»nmon Coie ctf Data maintained by the U^. Department of 
EdiKration. The M used for sunjding inc^jemtent scho(^ was the me^ 
Associaticm of Indqiendent Schools. 

The seoMid scheme classified Khools into public, Catfadk, religious oth» private, and nm- 
religious other private. This classification appears on the NELS:88 base year public-use files. In 
the two schemes, the publk and CathoUc scIkx^ categories are the same, but the remaining private 
schocd cate^)ries contain somewhat different mixes of schools. 

l^Publk k1kx>1 

2«Cathdic stihocA 

3s:Mraie, oth^ religious affiliaticsi 

4=j'rivate, no religious affiliation 

Location or wiHuUcity (G8URBAN) 

CategCHizes the stu(tents* sdtools as urban, suburban or rural based on their classiflcatifm in QED, 
as drawn from U.S. Census data and definitions. Urban means central city; suburban is the area 
surrounding a central dty but within a county constituting the MSA (or Metropolitan Statistkal 
Area); and rural is outskie the MSA. 

l=Urban, central city 

ZsSuburban, area summnding a central dty within a cf»inty constituting the MSA 
SsRural, outside MSA 



Percent minority (G8MIN0R) 

Reflects the percentage of minority students in the dghth grade repeated by the school It was 
constructed by adding nonreserve code values of BYSCIS-A-D and categoizing the result If the 
school questionnaire was missing of if BYSCl A-D was missing, G8MINOR was set tt> missing. 



0=Nonc 

1=1-5% 

2=6-10% 

3=11-20% 

4=21-40% 

5=41-60% 

6=61-90% 

7=91-100% 
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Penxmfne bmch (G8IMNCH) 



Categwizes die pCToentage erf free or reduced laice luocfa cataihited for fl» school questionnaiig. R 
was coostnKHea by diming BYSC16A by BYSC2, multiplying by 100, rouiHling to the nearest 
whole number, and coding the result If Uie schod qittstionnaire was missing, aiw BYS16A was 
missing, G8LUNCH was set to missing. In this report several categories were collapsed to the 
fi^towmg: 

3«21-50% 

4a>50% 



Constrmctgd scho^ climate e&mfiosites 

There were three school-level "environmoit*' composites that were created from variables taken 
from the administrator file. Scales were oeated by combining respcmses to sevnsl items asked oi 
the school administrators. Caution should be taken when interpreting these variables in the 
tabulations since they are schod-tevel and not student-teacter level. Fc^esumple, a variable soch 
as **teacher engagement" refm to a whob sdiooU not just the ei^th graite math or science 
le^rheis. The tabte below shows the scales created and the input variables for each. For each of 
iIksc scales, a factor analysis and a reliability analysis showed the feasibility of ccnnbining the 
items into a scale. (The alpha statistic for each scale is shown in the table below.) 

Student behavior iHoblems 

l=Low 

2«Moderate 

SsSerious 

Teacho' engagement 
IbLow 
2=Moderate 
3<=High 

Academic pness 
l»Low 
2=Mode3rate 
3=High 
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C(mposites for school environmem 



S<MiTce 



Scale 



Alida statistfc 



BYSC47E 



Titter en^gen^t 



.73 



BYSC47G 
BYSC47M 
BYSC47I • 
BYSC47H * 
BYSC47A * 



BYSC47C Academic press .71 

BYSC47E 

BYSC47F 

BYSC470 



BYSC49A StiKtent behavicxr problems 

BYSC49B 

BYSC49C 

BYSC49D 

BYSC49E 

BYSC49F 

BYSC49G 

BYSC49H 

BYSC49I 

BYSC49J 

BYSC49K 

* These items were reverse-coded for consistency of scaling. 
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instructionai characteristics 

The following is a description of the variables constructed for the mathematics and science 
instructk^ characteristics. 

Class Type 

MATH (Gompostie cieaied fiom BYS67A~Atteiid remedial im^ 
B YS67B- Atiend legidar math, BYS67C- Attend algelna, BYS67D- 
In advanoed/^cceteraied math) 

l>^Algefani or advanced (only) 
Isdflegular 4- alfdiiB GT advanced math 
3a4(egiilar math cnly 

4sAny ranetfial (any mention d i«nedial math, regardless of 
c»her noath vars) 

SCIENCE (Composite created from BYS67 AA-At^ Utoatoiy, 
BYS67AB--Attend sdm*. BYS67AC"Attcrai Wdogy. BYS67AD- 
Atirad MDtth sconce) 

l^ass with laboratoiy (Atteiul lab and at least one other R:i«ice class) 
2=Oass withoitt laboratory (Don't atta»i lab but do attend at 
teastone scknce class) 



Teacher characteristics 

» Years Taugfu (BYT3_4 ~ Years taught clcmcntary/secondary level) 

1- 1 to 3 years 

2^4 to 9 yean (collapsed co^ 2-3) 
3=10 to 18 years (cdl^>sed codes 4-6) 
4=GE 19 years (coU^Jsed coctes 7-9) 

Highest Degree (B YT3_8 - Higher degree held) 
l«B.A.(code2) 

2sFDSt grad (cdlapsed codes 3-5) 
3b< BA. (code 1) 

Certificaie fxpe (BYT3_6 - Type ctf teadio- certification) 
IsReg. State 

2- Prob or temp (pn^)atk)nary cs tempcHary - cdlapsed codes 2-3) 

3- No cert (not cenifted) 

BA. subject (compoates of BYT3„9A1--BA major in Ed.; 

BYT3 «)1--BA majffl- in math, and BYT3«9I>2--BA minor 
in math; BYT3_9E1~BA m^jOT in sdaice, BYT3^9E2- 
B A minOT in science) 

1=BA major in mathematics or math educ^titm [or science] 
2sBA minor in mathonatics «- math educaticm [or scteiM:e] 
(if not majw) 

3=BA major in education only (if not major or minor in 

madiemadcs or math education [or sdeme]) 
4»Other (any c^ier subject) 




Class characlerisiics 



Class size (BYT2.3 - Number of students enioUed in class, coded directly from 
numbm) 
1=1-15 pupi!s 
2==16>2S pupils 
3=^26-30 pupils 
4=M<ne than 30 

Class time (BYT2_15 ~ Number of hairs per week class meets) 
1=3 hrs or less (collapsed codes 0-3) 
2=4 hours 
3~S hours 

4=6 hrs or more (collapsed coctes ^10) 

Hrs. of homework (BYT2_7H -- How much homework per week - hours) 
l=Nonc 

2=1 to 3 hrs (collapsed coctes 1-3) 
3»4 0^ (collapsed codes 4-12) 

Teacher pr^paradon (BYT2_14 - How prepared teacher feels to tcadi course) 
l=Well to very (collapsed codes 1-2) 
2=Adequa{e 

3=Some oc unprep (collapsed coctes 4-5) 



Equipment avcilability 

Calculator access (BYT2_21 - Students hav • access lo calculators) 
l=Yes 
2=No 

Calculator use (BYT2J22 - How often stuctents use calculators if they have a;ccss) 
l=Nevei^ttte (cocte 3) 
2=Once/weck (code 2) 
3=> Once/week (cocte 1 ) 

Microcomputer use (BYT3_32 -- % of students usir g micn)computers) 
l=None 

2=< 10% pupils 
3=10-25% pupils 

4=> 25% pupils (collapsed codes 4-7) 



Science experiments and equipment 

U Science Experiments (BYT2_26 - how often students conduct experiments) 
l=None or <oneAno (collapsed codes 4-5) 
2=About one/mo( code 3) 
3=About one/wk (code 2) 
4=About on^y (code 1) 
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Amount cf science eqmimient (B YT^28 ~ Amount of Ktence 
ecniipnientforusc) 

1=4^ 1-2 pupQs (cdlap^coc^ 1-2) 
2aGhremps 5 more 
3=Littk to noie 

Condition cfeqwpment (BYT2.29 - Oonditkm of science equipment used) 
1 ^kx3d to excdlent (cd]^)sed codes 1-2) 
2=Fair 
3=-Pdor 



Insiructiomat time aUocethn 

instmctional tinu (B YT2_1 S - # hom-sAweek cla» meets divided by BYT2.1 6A onnriding 
instmction to whote cla8s>, BYT2_16B <anaU gioiira>, BYT2_16C <individuals>, m 
BYT2_16D cmaintaining oidei> in hours, a»uming Hess dian one 
hour" is ^ Iknits ami *^ve or nKse Nnxts" is 5 hcMirs) 

Whole group time 

l:s<25%of time 
2=25-75% of time 
3=>75%oftimc 

Small group time, Individ, time. Time keep order 
1=N(»« 

2=1-20% of time 
3=>20%oftime 



M&themaHcs subjects 

A student was determined to be receiving instructi<Mi in tl» foUowing topics if the teiu:her indicates! 
that the sub^ was taught as a **major topic" (code»l). 

Integers (BYT2_2(S1 - Empfuisis given to integral ) 

Fractions: com/dec (BYT2_20A ox BYT2_20B Emphasb givai to common 

or decimal fractkms) 
ProWan solving (B YT2_20J Emphasis givwj to jnoMem solving) 
RatiQ/jpcrccnts &YT2_20C or B Yn_OT) - Em|^s given to ratio and 

piDponicms or to peicents) 
Measuien*^t (BYT2_2(B - Emphasis given to measuren^nt) 
Geometry (BYT2_2aF - Emphasis given to gcometiy) 
Algetna (BYT2„20G - Emphaas given to aje^) 
Plnob/stat (BXnjM - Emphasis given to pi^iaHty/statistks) 




Science subjects 



A stwtent was detrainiiied to be recdving inm»t^ 
that the subject was taught as a **major tc^** (codesl X 



Plails/«&nal (BTTZJAA or BYT2_24B - Em^a^ ^vea to [dams or animals) 
Bk^>gy/^nietic8 (BYT2L24C or B YT2.24D - EmplMas given lo human l^dog/ 

Eaz& scbnce (BYT2 24F~&ni^iasisgiveotoeaitfa8cto«) 
Weadio/BsinsKxny $ YT2L24G cb* B YT^2^ -Emidiasis given to weather or 

Physics^^te ^YT2_24I or B YT3L24J or BYIZJAK or BYTZ^L or 

B YT2^24L - ^nj^iaas given to eSectridty, mechanics, heat» optics) 
Oiemistry (BYT2^24M - &i^»as given to cfara^^) 
Atomic tbeosy (BYT2..^ Bnqihasis givra K> atomK theory) 
Env. sdAxean (BYTZJAO or BYT2.,24P - Emjdmsis given to environmental 

sdrace or oceaiK)g]iqAy) 
Solmesy (BYT2J2AQ" Emphasis given to science / society) 
Ptersomd health (SmjAE - EmjAaas giv«i K> personal health) 



AttUuies toward mathematics and science 

If oxtes were 1 or 2 "strongly agree'' **agrec*0 

MA'ni:BYS69A>- Usually k)dcf(»waid to dass; SCIENCE: BYS72A 
MATH: BYS69B~ Afraid to ask quKtions in class; SCIENCE BYS72B 
MATH: BYSe9C - Will be useful to my future; SCIENCE- BYS72C 
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Appendix B 

Standard Errors of ^mates in Tables and F^res Pr 

intlwTKt 



786 



SttidM cnois fbr perpem of 1988 school elgtab giadm 





wVbr 

advQod 






Any 


N 


Tosal 


0.960 


a630 


a931 


0.344 


8547 


Raoe 

mack 
WMte 

Am. bidia^AIaskim Nitt. 


3.092 

1.806 
1.157 
4.050 


2329 
1 979 
1.485 
a682 
5.514 


2.684 
1.894 
1565 
1X»7 
6378 


1529 
1093 
0.965 
0355 
4>457 


486 
1096 
1094 
5728 
76 


SES 

Low2S% 
25% 


1.076 
1.120 
1J12 


1.029 
0.721 
0.853 


1374 
1.139 
1334 


a796 
a447 
a486 


2412 
4262 
1871 


k&ft testqwitUe 
Low 

High 


0.874 
1.184 
1.844 


1.029 
0.812 
0.818 


1369 
1J62 
1.634 


&965 
0365 
0250 


2103 
4124 
2023 



LongHudinal Stssdy of 1988 (NELS:88), "Base Year Student and Teachci^ surveys. 
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'ndde 2-Diata for tsMe 2J2 

^aadaid encre for penm of 1988 pid& adnoi eiiU 
esqnsme to laboniofy eqsanwmikMi 



Nunriierof s cit i i cccx pgm ie ii i s ocfflifactpd 



Unweql^N S376 

NoBBorlesBtooiieperinai^ 1.841 

Abott one per flMBdi 1.798 

About one par week 2.398 

Atendevoyd^ 1^10 

Ara(^ of sdeooe eqiqunoK avaOiMe 

UowdgNedN 

Little to none 1.678 

Forsm^sof lor2st^eiitstosh»e 2.007 

Cond^OQ of science eqiapmem if avaiiable 

UnweigfaiedN 7937 

Pora* 1,444 

Fair 1163 

Good toexcdkiu 2.368 



SOUIKX: U.S. Depaitmait of Ettaicttkm, ^teti(»al Cea^ 
Ixi^itiKSBd Study (tf 1988 (NELS-.88). "^ase Year StiMte^ 
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Table 3~Data for OMe 13 

Stmdttd enijss fiv pen»is^ of 1988 ^hft giaders to scieooe classes wta 

nposttd varying exposov 10 scieiaific exper^^ 

scbods 

















AbOM 


Aboai 


About 


UiwB^ftted 






onc/sM) 




onesAifly 


N 


Total 


1.841 


1.798 


2.398 


1.610 


8376 


SES 










^77 


LOW 25% 




2.142 




1 609 


MidiaeSO% 


1.924 


1.962 


2JS8 


1.604 


4236 


High2S% 


1.650 


1.997 


3.115 


2,741 


1862 


Race 










480 


nStmlflrSCUK ISi. 




3.357 


4.546 


3 554 


Hispmic 


4.623 


3.963 


6.431 


i:nn 


1091 


Black 


3J07 


3.199 


4.058 


2.540 


1023 


While 


2.055 


2.036 


Z661 


1.848 


5539 


Am. IncfiaiVAlasican Nm. 


13.737 


5.263 


11.672 


2.193 


142 


Cranmtmiiy type 






4.145 


3.407 


1982 


IMaa 


3.559 


Z993 


Sirfmrban 


2.476 


1577 


3.634 


2.659 


3512 


Rural 


3.579 


3.407 


4334 


2.361 


ma. 


Pocem free limdi 












<«=5% 


3.624 


3.084 


5.435 


4.238 


1495 


6-20% 


1906 


3.698 


4.134 


3.772 


2371 


21-50% 


3.218 


3.149 


3.979 


2.021 


3154 


>50% 


5.694 


4.088 


6.052 


2.573 


1241 



SOURCE \3S. Depanmem of Eduction, National Center for Ettecation Statistics, Natioial Edi»»tk)n 
Loi^aidinal Study of 1988 (NELS:^, "Base Yen- Student and Teacher^ surveys. 
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TaUe 4~Daia for table 2.4 (total fiae) and figure 2. 1 

Standi entxs for peroema^ of 1988 graders whose mash teacters who rqmted varkHB 
ndsjeos coveied as if^Ktes, 1^ ty^ 







Prctns 


Pipobfan 


R^io/ Measure- 






Prob/ 




geis oonq^dBC 


solving 


percnts 

• 


meat 




bra 


Stat 


Total 


1.543 


M71 


1J71 


1.201 


1.735 


1.803 


1J56 


1.535 


-imwtdN 


8981 


8988 


9159 


89^ 


8983 




8978 


8945 


Q^type 


















A^dia or advaioed 


1.703 


2.027 


1.807 


2.231 


1.516 


2.129 


1.122 


1.522 


-ifflwidN 


2469 


2471 


2504 


. 2470 


24"^ 


2470 


2470 


2462 


Rcgi&rtfllgdjr^Bdv 


2.262 


2.114 


2358 


1.677 


2.748 


2J531 


2.436 


2383 


-unwtdN 


1407 


1407 


1453 


1405 


1407 


1407 


1406 


1399 




2.147 


1.743 


1.937 


1.150 


Z198 


2 J 14 


2.271 


1.915 


- luiwtd N 


3935 


3937 


3994 


3936 


3936 


3936 


3934 


3916 


Any remedial 


3.057 


2.118 


2.858 


2.6:^ 


3.062 


3.092 


2.821 


2J)95 


- unwtd N 


581 


583 


596 


581 


582 


582 


579 


580 



SOURCE: VS. Depaitroentol Eitotkm, Noknal Cemer for Education St^t^ss, NmicfKd EAiottion 
U»gftudtnal Study of 1^ (NEU:88). ''Base Year Stutem and Tb8C^ 
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TiiMe 5-Date for lal^ 23 laid table 2^ (v^ica onlr* see ii«xt 

Stfflidard mors for peicentage of 1988 ei^^ giadas whose m^h^n^ks teacfaen i^xxted 
algebra and fractkms as imjor topics, by sdec^ 







RacttoiK 
camnoq^decknal 


Total 


1356 


1.471 


• uiiivfd N 


8978 


8968 


SES 






Low 25% 


2.326 


1.867 


-imwtdN 




2608 


Mtd(fieSO% 


1.651 


1.573 


-unwidN 


4458 


4461 


High 25% 


1.666 


2.068 


- unwtdN 


1914 


1916 


Race 






Asian/Pacific Isl. 


3.248 


3.542 


- mnvldN 


515 


515 




4.236 


2.499 


- miwtdN 


1168 


1171 


Bbck 


3.106 


2.041 


* unwttIN 


1183 


1184 


White 


1.733 


1.714 


. trnwid N 


5954 


5960 


Am. lixliaii/Abskan Mm. 


6.357 


4.110 


- uDwidN 


79 


79 






1.492 


Not limiied English 


1.569 


- laiwtdN 


8682 


8691 


Limited English 


5.573 


4.705 


- unwid N 


238 


239 


Regkm 




3.VM 


Nofiheast 


3.640 


- unwid N 


1503 


1504 


North C»itnil 


3.169 


3.275 


- UDWtdN 


2410 


2410 


South 


2.503 


2.250 


- unwtdN 


3253 


3262 


West 


3.150 


2.788 


- unwtdN 


1785 


1785 



SOURCE: U.S. Dqjartment of Education, National Cotter for Education StMistics, Nmionai Educatitm 
Longitudinal Study of 1988 (NELS:88), "Base Year Stuitent asid Teacher" surveys. 
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Table 6~I>aia for table 2.6 

Standard emvs for peaiceoiage of 1^ eighth giad^ whose mailKinat»:s teacheis rqxxted 
al^bia fflid fiactkms as migor topks. by setec^i beck^^ 



Algebra Pta^kms 

Goitnxm^decmuil 



Conumaiity type 

l«»n 3.054 2.4«3 

-iBiwldN 2183 2185 

Sabufban 2.088 2.141 

-unwalN 3658 3662 

Rural 2.956 2.816 

-unwtdN 3137 3141 

PerwsH free lunch 

<«5% 3.201 ' 3.636 

-BiiwtdN 1687 1689 

6-20% Z561 2.477 

- imwld N 2670 2673 
21-50% 2.541 2.434 
-unwtdN 3127 3130 
>50% 4.720 3.775 
• unwfdN 1494 1496 

Student pn^lcms 

Seiious 3.146 2.524 

-unwidN 2365 2370 

Moderaie 2.009 1.997 

-iHiwtdN 5426 5431 

Low 4.129 3.807 

-unwidN 1187 1187 

Teadier engqgen^t 

Low 2.867 2.774 

-unwidN 2926 2931 

Moderate 2.119 2.002 

'UnwtiN 4803 4808 

High 3.919 3.644 

- uQwtti N 1249 1249 

Academk; press 

Low 3,016 2.961 

-unwttiN 2300 2304 

Modjaaie 2.(»0 1.969 

-iHiwtdN 4717 4723 

High 3.422 3.377 

-laiwidN 1961 1961 



SOURCE: VS. Depaniront of Education, National Cent» for Education Staii^cs, National Ethjcation 
Longitudinal Study of 1988 (NELS:88). "Base Year Student and Teacher" sisveys. 
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Table 7-Osia for iBble 2.7 (pDldKSClioids only) ind 

Standan! eirors far parenlage d 1988 d^eah ^aders whose sciwce teachers wto itporiBd vanous 
subjects covered as in^jcff K^»cs, scbod 





Piams/ BkAgyf 
mimal gmelc 


EarUi 

sci 


Weaihi/ Fhy&cs Ch^ 
vsamci Sttbjctt 


>^anic Env.si^ 
dMory Ocean 


9CV 

socieQr 


T%XSD1 


Total 


1^ 


2m 


2272 


2.155 


2.196 


Z184 


Z105 


2.042 


1 ^t\\ 

l.TUi 




-iBiwtdN 


10633 


lom 


10625 


10631 


10630 




10617 


10628 


10611 


1U>2d 


School type 
























1.987 


2.117 


2.466 


2327 


2J92 




2.^ 


? 77? 


- unwttiN 


8392 


8402 


8386 


8390 


8389 


8370 


8378 


8389 


8372 


8294 


Catholic 


5J79 


8.491 


7.232 


7.159 


7587 


7.135 


7.484 


6.765 




7310 


- imwtdN 


1053 


1030 




1053 


1053 


1030 


1053 


1053 


1053 


1044 


Privite. leliskws 10.31 1 


10.256 


10.337 


1U77 


7.683 


4.124 


5.519 


6.632 


2J39 


8j614 


- unwtd N 


466 


466 


464 


466 


466 


464 


464 


464 


464 


466 


PrivaB}. mm-ielis. 2.148 


10.312 


11.193 


13.864 


11.980 


11.133 


10.295 14.970 


1.723 


2i)65 


-unwttiN 


722 


722 


722 


722 


722 


722 


722 


722 


722 


m 



SOURCE: U.S. Department of Education, National Center for Education Stttistics, National Education 
Loi^itudioal Study of 1988 (NELS:88), "Base Yev Student and Teaf^eT surveys. 
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1^ 8~Daia for able 2^ 

(tf vaiying aze, Iqr selected bficlvnoeiid dancie^^ 





1*1S 


Mttbematics Cteffit size 
16-25 26-30 
|Hqnls popb 


Mae 

tliaiSO 


X HlttiMBlllMi 

N 


Total 


a974 


1.570 


1.412 


1.092 


9019 


SES 












Low 25% 




2.145 


Z024 




lt6St2 


Middle 50% 




1.674 


1.509 


1.112 


4478 


Higb2S% 


1J34 


2.287 


1.995 


1.791 


1916 


Race 














2.061 


3.655 


3.136 


3.609 


517 




1.1S6 


2.906 


3.465 


2.637 


1190 


Biacfc 


1.82S 


3.231 


2.692 




1208 




1.126 


1.777 


1.581 


1.054 


5942 




S.8R7 


6.195 


5.938 


3J72 


81 


Regkm 












Nonbesst 


2.741 


3.447 


3.234 


2.196 


1490 


^kHtb Osittral 


2.232 


3.379 


2.703 


1.816 


2435 


South 


1.048 


2.603 


2.233 


1.809 


3282 


Wea 


2.329 


2.713 


3.m 


3.339 


1785 



S(XJRCE' US. Dqaitroent (tf EdMstHm, Nfoitnal Cei^ 
Lonptudaial Study of 1988 (NELS-.88). "Base Year Stuient and TeacheT surveys. 



TaUe for igSoto 2.8b 

Standaid emxs for pen»ttige of 1988 graders wfaoK scie^ 















lie 


16-2S 


26-30 
















N 


Total 


0.723 


1.834 


1.646 






SES 










MOO 


Low 25% 


1.1S3 


2.440 


2J74 


1.9D1 


MidiBeSD% 


a76i 


2.002 


1.799 


i.m 


4241 


High 23% 


0.668 


2.439 


2.105 


1.796 


1854 


Race 










ATI 


Asso^PaciTic Isl. 


1.62S 


3.771 


3J50 






1.391 


3.950 


3J09 


3.377 




Blade 


1^ 


3.038 


2.856 


3.290 


1026 


Whte 


0.841 


2.021 


1.889 






Am. ImlkpVAladcan N«. 


Z219 


8.O06 


5.422 


3.891 


144 


RegK» 








2.899 


1221 


Nodheast 


1.727 


4.475 


3.741 


North Central 


1.279 


3.805 


3.607 


1.724 


2117 


South 


l.(»6 


2,712 


2.484 


2J18 


3282 


West 


2.060 


4.018 


3.583 


3305 


1764 



SOURCE: VS. DcpertmmoiEOaca&cm^ l^ional Center for Echicaticn Statistics. N^ional E duc a tion 
LongHixlkid Study of 1988 (NELS:88). *3ase Year Studem and Teacher 
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T&bte lO-Data Ux table 2^ 

aMWflaw won wt pwrfwagiP ot lywttpBngnDCfsivDOStiMBiciBapcsicacam 
vaiMBS a nw u iffi irfiiHie i Ra citli^g flic catiic class, tysdccicdbi^^ 
Pirirftc scho(^ 



Whflte groap tiaa 

<S0% SO-*^ >75% UnwB^lsied 

oftUne oftiiiie ofikBe N 



Total 


1.766 


1.818 


1.225 


8968 


SES 










Low 25% 


2.384 


2.468 


1.699 


2609 




1.893 


1.930 


1.326 


4453 






2.237 


1327 


1903 


Race 












3362 


3.798 


2.»7 


515 




3.701 


•>.843 


2.088 


1176 




3J15 


3J91 


3.184 


1193 




2.017 


2.051 


1.302 


5925 


An. Indku^Madcan NsL 


5.935 


6J22 


4.622 


79 












Ncstbeast 


4.002 


4.601 


3.464 


1484 


North C&ntral 


3.684 


3.732 


2.221 


2394 


South 


2.m 


2.»)1 


2.201 


2163 


Wea 


3.767 


^.m 


1.273 


1792 



SOURCZ: VS. Dqwunent of Education, National CCater fin-Echicaiian Stadstks, Nationd Education 



Longitudaia] Study of 1988 (NELS:88). '3ase Year Studem Biid 
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araoDds of tkw feadimg die entire cIbss, by £3lected faKkgn^ 



<Sp% SD-7S% >7S% Unwe^^sed 

of&K oftee oftkoe N 



Total 


2.092 


1073 


1.413 


8391 


SES 










Low 


2J76 


1603 


1.957 








2234 


1.492 


4248 


High 


2^ 


1752 


1.851 


1864 












Noftheasl ^ 


4.002 


4^1 


3.464 


1484 


NnthOcmral 


3.684 


3.732 


1221 


2394 


South 


2.9QS 


2J01 


1201 


3271 


West 


3.767 


3.808 


1.273 


1792 



SCHIRCE: U J. Dq»i«Bem of Edacatioo, N^ixa] Oemer £v 
I.ongtnKtma1 Study <rf 1988 (NELS:89K''BaseYe«'StiMleiit and l^achei^ surveys. 



82 

97 

ERIC 



Table 128-DdaforialilB 2.101ft 

SfimdM errors Cor paccm ai 1 988 scixxd e^tfa graders whose mmbemaiks as*d scrnvx 



Maih Science 

Hours (tfhomewtHkassgned per week 

UnwdghttdN 8996 8384 

Less than i a647 1.261 

I ID less Aan 3 1.682 1.78S 

3to4 1350 1.251 

more than 4 1.168 0.694 

SOURCE: VS. Depanmemof EAictiKm. Natioaal Cemer fbr Ei^icatkn Statistics, National Educaikn 
Loi«ilu(&ial Slucfy of 1988 (NELS:88). *3ase Year Studem 



Table l^Data for table 2.10b 

enors for poeem 19% eighdi giacters M^Kse n^hom^ te«di^ 
oimatts of h(miewafc (iK^s/wedc), by doK type 





Le&sihan 
1 


I K>Ie» 
than3 


3to4 


More than 
4 


Unweighted N 


A^ebrMKhsnoed 


.773 


2382 


2.023 


1.682 


2479 


Enidied 


.826 


2.527 


2.009 


1.913 


1416 


General 


.834 


2mi 


1.705 


1.1% 


3932 


Remedi^ 


1.675 


3.054 


2.041 


2m\ 


577 



Lof^itutfinal Stndy of 1988 (NELS:%), "Base Year Student and TeacbeT surveys. 
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Tabie 13~Data ibr laMe 2.H 

St^ianJ exrorefOTperccm of 1988 dghihgiatfcis whose roath^ 



Class Scten^Gass 



MkmcomfNan' use 

UnweigliiedN 9076 8SI8 

HoK 1.930 2.161 

FeweriliaalO%afstu(I«its 1^7 1.792 

10-25% of smde^ 1.007 1.024 

Moicdiaii2S%ofstitdenis I.ISS a9S8 

Cakulator Access 

UmviqgNedN 8926 N/A 

No 2jm N/A 

Yes 2.209 N/A 

If Access: How much: 

UnweighiedN 3972 N/A 

Ltote access 2.814 N/A 

Onc^««ek 2348 N/A 

Moie^ once/week 2348 N/A 



SOURCE: U5. DqMotmem EdiKatkm, hbdami! Center (m EducaiH» Sisistics. National Etkxrtficn 
Loogiiudinal Study of 1988 (NELS:88). ''Base Year SuKfcni and Teffid»er" siffveys. 



1^ 14-DbIb far table 112a 

n^hes^ks, by selecled l»dkgit»nd cl»act»iAi»: Piddic scfao^ 







Attitudes inward mathprnatirs 






Look 


Afir^ioa^ 


In^xxrtaiit 






questbns 


tofimire 


Total 


0.839 


0.575 


0.418 


• IBIWSl PI 


R7S1 


O/ JO 


8723 


SES 








Low 25% 


1.212 


1.028 


0.770 


-unwKlN 


2488 


24^ 


2479 


Middle S0% 


1.026 


0.726 


0344 


- imwtdN 


4367 


4361 


4351 


High 25% 


1.591 


1.054 


0.877 


•imwidN 


1894 


1891 


1891 


Race 








Asiiu^*acific Isl. 


Z525 


2.269 


1.677 


unwBi n 


404 


492 


492 


Hisfrnk 


1.729 


1.614 


1.171 


-imwtdN 


1134 


1133 


1129 


Black 


1.611 


1.600 


0.925 


- imwtdN 


1118 


U14 


1112 


While 


0.954 


0.621 


0.494 




5858 


5850 


5844 


Am. IndiaiVAlaskan SdL 


6.248 


6.037 


5.236 


*unwidN 


78 


78 


77 


Pox^t free huich 










1.639 


1.133 


1. 01 3 


-unwtdN 


1630 


1630 


1622 


6-20% 


1.567 


1.153 


0.753 


-imwtdN 


2638 


2633 


2631 


21-50% 


1.366 


0.980 


0.705 


*unwKlN 


3012 


3006 


3006 


>50% 


1.769 


1.300 


0.933 


-iinwtdN 


1471 


1467 


1464 



SCHJRCE: U.S. Departmeni of Edw^tkm. National Cam for Education Statistics. National Education 
Longitudinal Stialy of 1988 (NEL$:88). "Base Year Stuctent and Teacher" surveys. 
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TaUe 15-Data for 2.12b 

Stffiidaid errors for percental (rf^l^»g|Ufagiadas who lep^^ 
science, by setected backgroaiHl characttrisiicsT Fti^ scte^ 



Attitiideg towMd science 

Look AfiikltoadE Irafxvtutt 

ianraid Questiora lo ftose 



Total 


0.847 


0.518 


0.679 


. unwidN 


8193 


8182 


8167 


SES 








Low 


1.340 


1.060 


1.194 


-unwtdN 


2183 


2180 


2175 




1.002 


0.629 


0.885 


-unwtdN 


4162 


4158 


4147 


Kign 


1 KCA 


I.IUU 


i.iy4 


-iHiwtdN 


1847 


1843 


1844 


Race 








Asim^l^Bcific Is!. 


2.S11 


1.938 


il27 


-unwtdN 


477 


476 


475 


I&paiic 


1.737 


1J16 


1J28 


-unwtdN 


1094 


1090 


1086 


Stack 


1.569 


1J17 


1.460 


-unwtdN 


954 


954 


957 


Wfato 


1.023 


0J80 


0.823 


-unwtdN 


5434 


5428 


5417 


Am. Uidiai^ Alaskan Nat 


3.973 


4.987 


3.404 


-unwtdN 


140 


139 


139 


Pocent finee lunch 










2.121 


1.236 


1.441 


-unwtdN 


1617 


1618 


1612 


6-20% 


1.603 


0.893 


1398 


-unwtdN 


2310 


2307 


2305 


21-50% 


1.311 


0.758 


1.043 


-unwtdN 


3071 


3068 


3065 


>50% 


1.720 


1.686 


1.591 


-unwtdN 


1195 


1189 


1185 



S(XJRC^' VS. Depmtroent frf'EdiKsixm, Ntfioral Crater for Ed«»ak» Si^iak^ Nmk»d E(btcation 
Loi^itudmal Study of 1988 (NELS:88), "Base Year Student ai»l Teach^ swveys. 



ERIC 
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Tabte 16-DBia for td^ 2.13b and 2.14a 

Stsndanl eiTors for pefooii^ of 1988 «gl^ gradm 
B.A. m^fCBS, by selected faackptNod chuactefteics: 



B-A. snbiect 

Mign-fl9 Mmorta Mi^or Other Unwaged 

mmheniatics/ mathoaatic^ in Ed sid>ject N 
maih e(hKation maih educatkm 



Total 


1.864 


1.719 


1J15 


1.132 


9075 


SES 












Low 25% 


2.397 


2J32 


2.225 


1.527 


2650 




1.989 


1.816 


1.541 


1.^ 


4501 


High 25% 


1313 


2.111 


1.678 


1.275 


1921 


Race 














3.742 


3.029 


2.556 


Z910 


515 




3.875 


3.909 


3.250 


3.165 


1201 




3.342 


3.136 


2.894 


2J70 


1218 


While 


2-130 


1.981 


1.701 


1.233 


5980 


Am. Imlian^Abskan Nm« 


6.075 


5.613 


5.287 


4.874 


81 


Region 














4.602 


3.749 


3.421 


2344 


1519 


Nonh Central 


4.048 


3.712 


2.970 


2.468 


2404 


South 


2.886 


2.892 


Z627 


1.555 


3325 


West 


3.582 


3.220 


Z980 


3.226 


1800 


Crnnmimity type 












Uihan 


3.541 


3.m 


2.780 


2.426 


2261 




2.677 


2.461 


2.100 


1.828 


3687 


Rural 


3.656 


3.362 


3.006 


1.850 


3127 


Pocent free lunch 














4.339 


3.6^ 


3.143 


Z694 


1566 


6>20% 


3.365 


Z846 


2.314 


2.149 


2690 


21-50% 


3.173 


3.134 


2.822 


1.622 


3140 


>50% 


4.848 


4.560 


4.525 


3.905 


1568 



SCHJRCE: UjS. Dqj^tmott <tf EdiKatkm, Nmran^ Cenlo- forEdut^icn St^tstks. National EGhK:i^ 
Longitodinal Study of 1988 (NELS:88), "Base Year Student and TeaOKf surveys. 



87 



lu2 



St»itad enm peroemi^of 1988 e^iHh giadas whoK 







BA. 


subiKS 




N 


M^or n 


science 


Majpr 
in Ed 


Olber 


Total 




1.825 


1.659 


1.527 

• 


8517 


SES 










23a) 


Low2S% 


2.858 


2-314 


2.254 


1.M7 


M8kfiBS0% 


2.453 


1.996 


1.730 




4311 


High 25% 


2.632 


2.171 


1.877 


2.152 


1885 


Race 








2.243 


4% 


As^/Pacific Id. 


3.477 


3.109 


2.400 


Hispaiic 


6.345 


3.605 


4.695 


4.054 


1123 




3627 


2.755 


2.7a) 


2.780 


1042 




2,594 


2.094 


1.874 


1.715 


5607 


Am. IndiaiVAbtdan No. 


9.805 


12.015 


2.541 


2.297 


146 










4.945 


1267 




6.396 


4.131 


2.816 


^kHth Central 


5.052 


4.189 


3.989 


2.370 


2147 


South 


3.126 


2.737 


2.8(% 


2.337 


3277 


West 


5.147 


4.231 


3.131 


3.365 


1826 


Community type 








2.623 


2(325 


Uitan 


3.722 


2.999 


2.814 


Soburtiw 


3.155 


2.718 


2.173 


1.797 


3594 


Rural 


4.361 


3.467 


3.362 


3.239 


2898 


Percent free lunch 














4.962 


4.041 


3.917 


2.982 


1551 


6-20% 


4.mi 


3.457 


2,586 


2.023 


2382 


21-50% 


3.685 


3.310 


3.075 


2.106 


3204 


>50% 


6.556 


4.179 


4.278 


5.670 


1264 



SCHJRCE: VS. DcpaxtmaAtdBibMS^,l^aitX3aaiCm^ Simi^ics. NMiouU E(bK:aiion 

Looi^udinal Study of 1988 (NELS:^. "Base Year Student «id TeacheT surveys. 



Tibie 18-D«a for laUe 

SlSKiBnl emxs lor peit»«^ of 1!^ 
yeai8(rfteachinjwperie««;lysdectBdbac fci ^ ^ 





1 to3 
years 


Number of 

4to9 
yean 


10-18 
yeaxs 


GE 19 
yean 


N 












wo* 


Region 


2.899 


3J80 


4.724 


4380 


1S19 


North Ocmral 


1J34 


3.506 


3J98 


4.006 


2394 


Somh 


2.4S4 


2.191 


3.000 


2.707 


3342 


Wes 


3.057 


3.341 


3.200 


4.044 


1800 


Sc^ioe icaclwn (U)ty) 


1342 


1.628 


2.185 


2.148 


8553 


R^kn 












Nonheast 


3.204 


3.442 


5.808 


6.445 


1277 


NonbCmtral 


2.913 


Z724 


4.830 


4306 


2147 


South 


1.713 


2.853 


3328 


2.749 


3303 


Wea 


3.641 


3.907 


4.108 


4.955 


1826 



SOURCE: U.S. Dqaitment of Eilncation, Natkmal Cmex for Eihicatica Sittistics, Natkoal Edocatkn 
Loi^itiidinal Study of 1^ (NEL5:^,*'B8seYetf Student and Teacha^siffveys. 



Tabie 19-Data for table 2.16 

Standard emss for peirent (tf 1^ public school eighih gxadeis whose science fs^ mad^nu^ 
teacfaeis f^xned vmoM tevels c^iacpaGdness to teuh 





weD prepared 




Sonewh^or 


IMwc^bted 
N 


Science teachos 


1^12 


1.312 


0.8S3 


8416 




0.711 


0.690 


0.16S 


9028 



SOURCE: VS. Depaitment (rf EAictlioii, National Center fw Eduction Statistics, National Efbcatkn 
LongHiK&ia! Study of 1988 0^flELS:88}, "Base Year Student and Teach»^ surveys. 
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T^jle 20~D«a Ux table 3.1 

Siambrd enos for ixnxm of 1968 eigt^ graders wbo repc^ 
math classes, by school type 





fllimlMii 

AlgBOlB 




GetKral 


Any 
renet&d 


N 


Total 


0.933 


0.584 


0.882 


0.329 


10695 


School type 














0.960 


0.630 


0.931 


0.344 


8547 


Catholic 


4.270 


1.857 


3.445 


1.491 


1026 


Prii^ae. ittigKNis 


6J38 


3J12 


5.754 


1.280 


507 


PrivMc, mm-iclig. 


S.666 


1.762 


5.892 


1.267 


615 



SOURCE- U.S. Depattmem of Educaikxi. I^boional Ceaier for Education Statistics Nmiooal Education 
Longliiidinal Stady of 1^ (NELS:88). "Base Yc» Stirfem and Teadi^ 



21~Data for figure 3.1 

Standard orors for percent^ of 1^ eighth grades who» maihon^ks teachers rqxviod various 
sd>jem tai^t ^ tt^acs, by setecied background cl^»:tt^ 





Inte- 


FractiOTS 


Problem 


Ratio/ 


Mcasifle- 


Geo- 


Alge- 


PW 




gers 




solving 




mcm 


metry 


bra 


Stat 


Total 


1.431 


1.450 


1.502 


1.161 


1.642 


1.727 


1.452 


1.484 


-iSiwtdN 


11188 


11190 


11414 


11203 


11188 


11190 


11199 


11126 


School type 


















PiiUic 


1J43 


1.471 


1.571 


.201 


1.735 


1.803 


1.556 


1.535 


- unwtd N 


8981 


8988 


9159 


8982 


8^3 


8984 


8978 


8945 


Catht^ 


3.919 


7.051 


6.272 


5.003 


i.m 


7.669 


5.102 


7.403 


- imwtd N 


1087 


1087 


1101 


1098 


1087 


1083 


1098 


1087 


Pnvaie, other leligicnis 


9.857 


9.650 


10.025 


8.021 


7.821 


10.188 


7.437 


6341 


-wwidN 


499 


502 


521 


502 


502 


502 


502 


502 


Private. mm-ieligitKis 


7.384 


14.024 


4.722 


11.501 


10.102 


9J46 


8.101 


8.954 


• unwttJN 


621 


613 


633 


621 


616 


621 


621 


592 



SCXJRCE: VS. Dcpsatmmi EdiK»tkm. Nsilonal C&m fm Education Stmi^, N^onal Edicmion 
Longitudinal Study of 1988 (NELS:88), "Base Year Student and TcKhcr" swvcys. 
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TSbie 22— fos figure JJZ 

StaidBni grora for fxacefliase of 1988 graders wtose scieoce teadiew wtw repoitBd vaious 
syfeje^ covered as iBi^ by school lyiie 





PlmiV Bidgy/ 
ananral geoett 


Ear^ 
set 


WroIb/ Pbysics Osem- Atomic Eav jci/ 
»&inBy raSiiictt tesy tbeay Ooem 






Total 


1.824 


2.0QS 


2572 


2.155 


2.196 


Zlft4 


1105 2.042 


1 'mi 




* unwfd N 


10633 


1062D 


10625 


10631 


10630 


10586 


10617 10628 


1 AC1 1 

lUDll 




School type 






















1.987 


2.117 


2.466 


2327 


2392 


2387 


2.290 urn 


- oRwtd N 


8392 


8402 


8386 




8389 


8370 


8378 8389 


8372 


8294 




5J79 


8.491 


7.232 


7.159 


7.287 


7.135 


7.484 6.765 


5.884 


7310 


-mmfdS 


1053 


1030 


1053 


1053 


1053 


1030 


1053 1053 


1053 


1044 


privMe. lelkkxis 10.31 1 


10.2S6 


10337 


11.277 


7.683 


4.124 


5.519 6.632 


1539 


8^14 


-mwtdN 


466 


466 


464 


466 


466 


464 


464 464 


464 


466 


Priv^ Don-ielis. 2.148 


10312 


11.193 


13.864 


u.m 


11.133 


10.295 14.970 


1.723 


2J06S 


-uawtdN 


722 


T2Z 


722 


722 


722 


722 


722 722 


722 


722 



SOURCE* U J. Depaitniem Education, Nmkmal Crater for Ed^^ 
Lon^idffld SOidy of 1^ (NEU:88). '^ase Year Stodett and l^Ktef^ st^ 
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23~Dtta fior fig^ 3 Ja 

Standivd errors for i>erc»U^ of 1988 eig^lh graders wboss science Kiachers re^xxwd various 
nqMSiire vo sdemific experimoiu;, by school type 

















Atom. 


Abrat 


About 










ooe/week 




N 


Total 


1.739 


1.686 


2.224 


1.421 


10602 


School type 












Public 


1.841 


1.798 


2J98 


1.610 


8376 




6.682 


6.097 


8.092 


0.000 


10S3 


Privaiet religkms 


10.873 


10.631 


4.219 


2336 


466 


Private* imi-religkMis 


a«74 


8^ 


11.436 


6.572 


707 



SOURCE: VS. Department Education, Natioia! Crater forEduc^on Statiinks. N^ional Etfaicjttton 
Un^teiidind Study of 1988 (NELS:88). ''Base Year Studem and Teacfa^ 



Tai^ 24~I^ for f^ure 3.3b 

Stamted enors for percem^ 1^ eighth graden «4K)se k^kc teadwrs reponed various 
anoums of scicniific equijsncni, by school type 





Anwunti 


of sckaice equipment 






For 1-2 


GnMq»3 


Little 


Unwei^aDd 




pupils 


or more 


b}m»ie 


N 


Total 


2.007 


2.m 


1.678 


10586 


Schodtype 










PuUic 


2.172 


2.228 


1.747 


8360 


Catbcdic 


5.510 


8.429 


7.961 


1053 


Private, religious 


10.359 


7.641 


8.422 


466 


F^ivaie, non-religious 


14332 


3J10 


15.181 


707 



SOURCE- U.S. Depamnent of Education. Nmioial Cemer for E<bication Statistics, National Edt^aticn 
Loi^tudinal Study of 1988 (NEL5:88), **Ba% Year SUKtent skI Trachcr" suveys. 
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TiMb 2S~Daa for f^0B 3.4a 

l&BidKtlemarsfiarperoejUi^of l^di^ graders whcsenialhcmaiicstcadiersrepated 







Class size 








1-15 


16-25 


26-30 


Mae 












thai 30 


N 


TOIBl 


a9Sl 


1.488 


1.358 


1.084 


11199 


School type 














0.974 


1.570 


1.412 


1.092 


9019 


Cathtritc 


4.082 


5.976 


6.357 


6.377 


1098 


Plcivaie, rdifMNis 
Privaie, noo-D^igkMtt 


9.841 


8.8SS 


7.665 


O.00O 


502 


8.119 


8.713 


3»34S 


O.00O 


580 



SOURCE- U.S.Departmcm of Ed^^cal«)n.^te^h»alCel^ to Ed^ 
LOTgitudinal Smdy of 1988 (NELS:^,**BaseYear&yM»»I'rB»ji^ain«ys. 



Ti^ 26-1^ for figiire 3.4b 

SimdEffd emis fior peinni^ <rf IS^ ei^^ giadeis whose sc»^^ 







Class size 








1-15 


16-25 


26-30 










pupils 


pupils 


than 30 


N 


Total 


0.752 


1.762 


1.561 


1.273 


10625 


Scbocdtype 












Pidrfic 


0.723 


1.834 


1.646 


1.30O 


8384 


Csdiolk: 


3.724 


8.283 


7.078 


6.966 


1053 


Privai^ religkNs 


9.288 


9.912 


0.000 


6J75 


466 


Pth^e, noR-relij^ous 


11.2»7 


12.^ 


15.722 


O.00O 


722 



SOiniCE:U.S. Depaitn^ of Efbica^^Nmional Center . Education St»istic$, NaUonal Eck^ation 
Longtoidiiia! Study of 1988 (NELS:88), "Base Year Student ai»l Teach^ surveys. 



ERIC 
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TsitikR 27— Data for Rgm 3J 

SndavdenoR fijr penxtt^ cf 1988 eigh& giaden wixae nad^ 

that f« raryn^ tai^tt ol ^ne> Iqr scbooi Qfpe 







Class 6me 








3 fare 


Four 


Rvc 


6 tes 


UmveigiiiBd 








hours 




N 


Total 


1.131 


1.827 


1.829 


0J91 


11231 


Sdmoltype 












Public 


1.214 


1.915 


1.925 


0.442 


9006 




3.766 


8.257 


8.185 


0.000 


1098 




7.533 


8.959 


9.839 


0.037 


502 




7.262 


8389 


7.280 


0.000 


625 



Lra^S^todimd Study ci (NELS:^, "B^ Yev StiKknt and TeaM* smveys. 



Table 28-D^ for jfigure 3.68 

Kaidmd onn for penott^ ol 1*^ eighdi graders whose 

^muling varkws teigths of time teaching the eniae class, by school type 



Wtels group Umc 

<S0% 50-75% >7S% Uiw^iued 

of lime of time of time N 



Total 


1.660 


1.719 


1.145 


11169 


School type 










PuUic 


1.766 


1.818 


1225 


8968 


Caifaolk; 


S.6^ 


6.908 


4.443 


1074 


Private, religitHis 


10.049 


8.957 


3.940 


502 


Privioe, iion-rBligi(»is 

m 


14.898 


11.305 


9381 





SOURCE: U.S. Depattment EdttC8ti<»i. Naitonai Ceimr f(s Education Statistics. National E<b»«ion 
IxM^gituduial S&idy oi 1988 (N£LS:8^. "Base Ycss Student ani Teach^ siffveys. 



29-1^ for f^ure 3.6b 

vffiiots tengths of tiim teKtung tfae eo^ 





Whcdepmy lime in science class 






<S0% 


50-75% 


>75% 






ctf tinte 


(tf lane 


of time 




Total 


1.921 


1.960 


1359 


1062S 


Schodltype 










Public 


2.092 


2^73 


1.413 


8391 


CatlM^k: 


5.723 


7258 


5.208 


1053 


Prmtte, leligimis 


3.453 


ia414 


9.781 


459 


Privai^ mm-ielig. 


1Z745 


8J9S 


14.659 


722 



SC)URCE;U.S.Deiaitmem of Education. NaUonal 

Lra^itudmal Stilly oi (NELS:88). "Base Year Student ai^Te^diei^ »ffveys. 



Tal^ 30-Dma for figiane 3.7 

Siaidnd man for poc^i^ge of l%i d^tdi graders t^xse roatfaemi^s irachers assigned 
difToem amMuiis (^Nn^wt^ s^Kxrf t^ 



ttoigs of homework asagned 

Less Unweighted 
than I 1-2 hrs 34 hrs >4 hrs N 



Total 


0.589 


1.572 


1.253 


1.106 


11221 


School type 












Public 


0.647 


1.682 


1.350 


1.168 


8996 


Catholic 


0.605 


5.m 


4.434 


5.205 


1098 


Private, religitHis 


5.001 


7.342 


5.727 


2.517 


502 


Private, mm-religknKS 


0.311 


7.498 


7232 


0.803 


625 



SOURCE: VS. Dq|[»itnieni (tf EdiKiatio). Nmional Cmter for Educttkn Siatistkrs, Nmional E<faK:miai 
Longitudinal Study of 1988 (N£LS:88), "Base Yem Stutem aid Teacher^ surveys. 
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TlUe for %ire 3.88 

varkNis leveb of e&Ktiioii, by school type 





RA. 




No 


Unweighted 




gad 


degree 


N 


Total 


1.791 


1.780 


0.202 


11311 


School type 










Pld>lic 


1.900 


1.900 


aooo 


9101 


Catholic 


7233 


6.831 


2J08 


1101 


Private, rel^KMS 


9.029 


8J55 


2J13 


521 


Pri^^ nuMeUgmtis 


7.477 


7.477 


0.000 


588 



S<XJRC£: VS. Depmtmemctf fi(lucatk»,Niak»alCeitter fOTEchxMkn 
Lo^gitudind Study of 1988 (NELS:88X "Base Year Studem and Tsachei^ sirveys. 



Table 32~DBia for figure 3.S> 

Staixiaid enors for peiccntage of 1988 eighth gradeis whoK sci^ 
vmotts of edi^atkm, sdtsxi type 





B.A. 


Po«t 
god 


No 


N 


T(Mal 


2.075 


2.077 


0.138 


10777 


School type 
Qith(dic 

Priv^ rel^iois 
Privaie, non-religious 


2.232 
7.7^ 
8.606 
13.315 


2.233 
7.726 
8.605 
13.315 


0.085 
0.000 
3.635 

aooo 


8532 
1QS5 
467 
723 



SOURCE: VS. Dcpartinew of Educak>n,Natk3oal Cento fwEducaikmStsisii^ 
Lo!«itudmal Study of 1988 {NELS:88). "B^ Ye^ Studoit and Teacher" surveys. 
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Tri>te33~DalB for figure 3.98 ^ , ^ ^ 

SlsMted enm fior peiceit^ <tf 1988 eighth 9^aders wiio^ 

varkms B.A. nuyors, by school type 





M^jor in 
n^h^oiati^ 
main eracanon 


MaiOT in 
madi educabOQ 


A^Uor 
in Ed 


OOier 
»d>jea 


Unw^Bed 
N 


Total 


1.737 


1.636 


1.464 


1.180 


11235 


SdKX^ type 
Public 
CBSbcHxc 

Priv^iel^H» 
Private, Doo-religioiis 


1.864 
5.878 
9.191 

5.633 


1.719 
7.086 
8.406 
9.422 


1.515 
7.096 

3.178 


1.132 
7.394 
7.064 
10.828 


9075 
1074 
499 
587 


SOURCE: VS. Dqwtn^t ai Edwaom, I>^ioi»l K^aia for EthioaKxi Stmistks, Nsional Eduction 
Longiudinal Sflidy of 1 988 (NELS:88), "Base Year Stwtem and Tetdm^ surveys. 


Table 34-Daa for figure 3.9b 

Sitfid^ errors for pcrcem^ (tf 19^ ei^th grados ^»4K)se sdieiK« lead^ rc^^ 

B A majors, by sc)»ol type 






B.A. subiect 










Major in 
sciaxx;^^c»noe 
echioinn 


Minor in M^pvin 
scicnocMicnce Ed 
e^icaion 


Odier 
sut^ 


Unwei^ucd 
N 


Total 


2.076 


1.719 


1.608 


1.475 


10734 


SclKxritype 
Public 
Catholic 

PrivMe, rel^imis 
Private, TKHt-religious 


2.277 
5.931 
10.082 
13.909 


1.825 
7.564 
5.454 
15.359 


1.659 
8.447 
7.833 
0.211 


1.527 
6.139 
11.691 
10.444 


8517 
1055 
439 
723 



Loi^odinal S&idy of 1988 (NELS:88). "Base Year SuOem and Teacher^ surveys. 
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Tibte: -Data for f^iB« 3.10 

Stuviard mars for percott^ of 1988 ei^sh graden wiKkte inathetnmks teacbras reported 
iwyuQ years lead^ ejqnknce, Iqr scbod t)^ 





1 k) J 

years 


Niiiid» of veacs tau^t 
4«>9 10-18 


Uc ly 
yean 


W 


Total 




1.403 


1.753 


1.691 


11336 


Schod type 












Public 


1.2T7 


1.499 


1.805 


1.812 


9082 


Catholk; 


5.456 


5.534 


8.069 


6225 


1101 


Priva^ religuMis 


3.690 


6.722 


11.096 


8.472 


521 


Private, noiihfidlig^w 


5.m 


7.628 


13.724 


6J64 


632 



S(XJRCE: VS. Dqwui^of Ediicatk)n,NtticmalCema'f«'E(bictti 
Lo^iUidinal Study (tf 1988 (NELS:^, "Base Year Sttident and 1^ 
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36-DatB for tabte 4. la 

StMdanI cnois far avCTigBinMtienMtttoa^wB^ test 8pwcg of 1988 puWtc school eighdi 
graden wiiorepcited tttloi^ varkMs leveis of na^ 



.237 

UnweiglttedN 8797 

Ktohrai^ics class lype reponed 1^ shideitts 

AlgBta^dvsnoed 355 

Enridiod .328 

GenodoBly .269 

AiQficnM^ .391 



SOURCE: U.S. Depmtmem of Education, l^taiiaia] Center fo-Educaticn Statistks. Natknal E d uc a tion 
Lon^^todiiial Sttidy of 1988 (NELSrS^ "Base Year Student ami Teacb»^ surveys. 



Tabte 37-D^ for tabte 4.1b 

St»idaid encn fiM' ama^ natb»nttk:s achievanent lest sum of 1^ IHd[>lk: scto 
giadeis whose nMihetMtfcs teachers lepwied varfois std>jBct5 covered as llM^io^to^»cs 



Total 0237 8797 

R^osimlpen^tts 0.248 6722 

Probtem sohrmg 0269 6414 

im^m 0287 6020 

FE^NX»(coRiimmand(tecimals) 0246 

AlgeliB 0313 5194 

Geometry 0319 4349 

MBasmement 0342 3233 

Fkobability and statistics 0.516 1708 



SOURCE: U.S. DeiWtmenttrf'Edactfioa, National Center fcv Education Statistics, National Education 
Longitudinal Study of 1988 (NELS:SB), "Base Year Student and Teacher" surveys. 
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StuKiaFd errors for {he average scieoce adiieiinnem test soores of 1988 jmtSx acbcx)} eigh^ 
giKlns wlxne sciMGe teaclien rqxHted v»yn^ »|X)^ 



Number of sciepce experimenis corott tcw d Science test scores 

S.E. Unwt N 



Tbial 


0270 


8361 


N(»)e or less than (»ie per momh 


0.495 


1618 


Abom (Hie per nxHUh 


0.481 


1569 


About per week 


0J94 


3877 




0.607 


1059 



SOURCE: U^. Dq»tiiiem(^Ediic^)o,Naksmd Corner for EcbicttknSwi^k^ 



Lo^itiidiiial Study (rf 1988 (NELS:88). "Base Year Sbidanand Teachn^ surveys. 



TaUe 39~I>8m for table 43 

Stantard emm fm die average sckme ach«veiiiem vest, sooes (tf \9S6 pi^k: sdKXd eighdi 
graders whose sctenra leiKhers fq)oiied covowg varkms »il^^ 



NiBnber(tfsciax«experin^tsccmtoal ScfetK^^soMM 

S.E. UnwL N 



Total 


0.270 


8361 


Eaithscioice 


0.347 


4648 


Wead»/B»ramiroy 


0.331 


4512 


Environm«italscieiice;^oceam^rBphy 


0.344 


3957 




0.356 


3773 


Varima i^ysH^ sub,^ct$ 


0.381 


3362 


Atomkthemy 


0.371 


3432 


Sdencc/society 


0.496 


1726 


Hraum l^)I08y^l«)etics 


0.601 


1463 


Pbaus/oiinmls 


0.782 


1173 


Personal health 


0.877 


678 



SOURCE: U.S. Dqjaitment of Education. Naiiofial Center {<x Education Statistics, National Education 
Loi^itudinal StiKiy 1^ (NELS:88). ''Base Year Staikm okI TeKhei^ stffveys. 
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Table 40~Dai8 for table 4.4 

Sttmdard entHS to the average mfahonatks and scioKe athfevcflici^ test scores of \9SS pid>Uc 
sdnol gredm m i^Km to teat^' ediicaii(». and IB^^ 











S.E. 


UawtN 


S.E. 


UbwlN 


T(»al 


0.237 


8797 


0270 


8361 


Higher degree earned 






0J63 


4449 


B.A. 


0.311 


4792 


PoslGfaitole 


0.331 


3948 


0J72 


3813 




• 




* 


• 


subject 








4111 


Mi^ed m sid)^ taught 


0.334 


3807 


0.307 


Mincved n aibject taught 


0.419 


2352 


0.489 


1964 


Mi^ored in ecbKtfkn'^ 


0.488 


1557 


0.68S 


1232 




0.622 


m\ 


0.926 


1054 


Number of years ie«:hiiig 








990 


1 io3 


0.579 


918 


0.598 


4fo9 


0.486 


1627 


0.424 


1664 


10 (V more 


0.370 


5476 


0.4SO 


5639 



*F^wer thmi SO sttKients 



tTe^t^ fdl into the (^egoiy if mjahemmics teact^ dkl minra^ 
did not mincB' m scioice. 

SOURCE- VJS. Dqiaitn^nt of EdiKStion. Nmional Cmter for Edticakxi Stmi^, N^ional EihKmion 
Longitudinal Study 1988 (NELS:88}, "Base Ye^ SliKtent »Ki Teacher" avveys. 
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Tabte 4i-D^ fa^ table 4 J 

effors for ite avenge iMdKiiaiks ^ sdcKe adueven^ 
sdiix4dgfidigiadOTw)io$elKicli6niq)oitedis^lKiinsic$nKlsci^^ sizes 
ffiid >wkHis ^k)c^«» of class liine 



Mmhematics Semes 
S.E. Unwt N 



Science Scores 
S.E. UnwLN 



Toiai 



.237 



.270 



Class 

1 K> ISnudenis 
1610 25 
26to% 
Mac than 30 



.683 
.325 
.384 
.612 



914 
3938 

11S9 



.751 
.343 
.366 
.712 



448 
3707 
2966 
1011 



Hours/iveek cla» 
3 or Fewer 
Four 
Five 

6of MoTs 



.905 
.389 
.285 
1.388 



715 
2668 
5115 

108 



.931 
.460 
327 



721 
2594 
4833 
18 



S(XJRCE: U.S. Dqiaitinem of Education, Nrnkxial Caita fa Education Statistics, N^mal E<faicaik» 
Lof^gitudinal Study of 1988: '3ase Year Student and Teacher" surveys. 



42"Daia for table 4.6 

St^lani errors for the 8v«age achiev^m^ tes scores 1988 }nd>ik: sdKx^ eighth gr^^ whc»e 
nruah^nmics w sciem% teachos as^^^ (^ffeiem anouMs of hcxi^wcHk 



Mahemaiics Semes 



Sciencg Scores 







S.E. 


UnwtN 


S.E. 


UnwtN 


Total 




0.237 


8797 


0.270 


18361 


Ytours {tf hm^woilc as»] 


;nedper 










Less than I 


0.695 


939 


0.695 


939 


1 to2 




0.306 


5878 


a306 


5878 


3to4 




0.641 


985 


0.641 


985 


Moiethan4 




1.053 


328 


1.053 


328 



SOURCE' U.S. Dei^rtment of EdiKation, N^imal Coito^ fa* Education Stmi^ics, N^ffflal E<bKation 
Longitudinal Study of 1988 (N£LS:88), "Base Year Student and TeacheT surveys. 
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43-Dia& 4.7 

Soodard enm for the average ac)^i«inem lest scoies of 1^ 
schools 





S.E. 


UnwtN 


S.E. 


UnwtN 


Total 


0.217 


10972 


0.245 


10S75 


Public 


0^7 


8797 


0.270 


8361 


Cuholfa: 


0.627 


1067 


0.520 


1039 


Prime, leligKMB 


0.803 


501 


1.089 


463 


nivatB, noa-religKHis 


0.868 


587 


1.360 


712 



SOURCE' VS. Depaftmeiu oS Educalksi, hbttkmal Center for Educfiioo Statistics, National Education 
Longitiidiaal Study of 1988 (NELS:88). "Base Year Student and Teacher^ surveys. 
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